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1.0 INTRODUCTION

On January 28, 1994, the U.S. Department of Energy (DOE) printed a Notice of Intent in

the Federal Register, announcing that an environmental impact statement (EIS) would be
prepared for the disposal of waste in 177 underground storage tanks at the Hanford Site,
under the Tank Waste Remediation System (TWRS) program: The EIS will be a joint
document between the DOE and the Washington Department of Ecology (Ecology). The
Notice of Intent included a discussion of the TWRS program, the scope of the EIS, and the
proposed actions, alternatives, and public involvement in the decision process. The purpose
of the TWRS-EIS is to identify and evaluate the impacts of the proposed actions in the
recently-amended Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1994). The TWRS-EIS will also evaluate other alternatives
identified in the Notice of Intent and in public meetings. The following five alternatives are
addressed in the TWRS-EIS:

No disposal action
In situ disposal
Extensive pretreatment
No separations
Tri-Party Agreement preferred alternative

The Jacobs Engineering Company has been selected by the DOE to prepare the TWRS-EIS.
In order to conduct an assessment of environmental impacts, technical data relating to each
alternative is provided to Jacobs Engineering by the Westinghouse Hanford Company in the
form of engineering data packages. The Jacobs Engineering Company will be responsible
for hazard assessment, groundwater impact evaluation, radionuclide transport, and other
environmental impact assessments.

The Tri-Party Agreement includes two milestones which have a direct impact on the TWRS
program: milestones M-45-00 and M-45-03-T01. Milestone M-45-00 requires complete
closure of all single-shell tank (SST) farms by September 2024. Specifically, it requires tank
waste residues not to exceed 10.2 cubic meters (m3) (360 cubic feet [ft3]) in each 100 series
tank, and 0.85 m; (30 ft') in each 200 series tank. Milestone M-45-03-T01 states that
complete SST waste retrieval is achieved when no less than 99 percent of the waste inventory
is removed from the tank. These two milestones provide the basis for the 99 percent clean
scenario.

This engineering data package contains information related to landfill closure of SSTs,
double-shell tanks (DSTs), and miscellaneous underground storage tanks (MUSTs) and other
ancillary equipment associated with SST operable units. It also contains information
associated with landfill disposal of the vitrified low-level waste (LLW). The data reflects the
99 percent clean scenario. If 100 percent clean is the ultimate goal, the data will have to be
modified. For efficiency and consistency, a standalone engineering data package is prepared
to address closure in each engineering data package.

1-1
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2.0 BACKGROUND

The underground storage tanks, for which closure must be addressed, include 149 SSTs,
28 DSTs, and approximately 28 MUSTs and other ancillary equipment associated with SST
operable units. The number of MUSTs is currently under review and may be subject to
change. Together, the tanks contain approximately 61 million gallons of radioactive waste.
In addition to the waste in the tanks, the EIS will also address the disposal of nearly 2,000
cesium and strontium capsules containing radioisotopes recovered from the tank waste.

The TWRS-EIS replaces the Environmenta7 Impact Statementfor Disposal of Hanford
Defense High-Level, Transuranic, and Tank Wastes (HDW-EIS), issued in 1987
(DOE 1987). The record of decision (ROD) for the HDW-EIS was issued in April 1988,
(DOE 1988) and included information about the retrieval of DST waste, pretreatment in an
existing facility (tentatively B Plant), construction of the Hanford Waste Vitrification Plant to
vitrify the pretreated high-level waste (HI.W) stream, and onsite disposal of the LLW waste
stream as grout. The ROD deferred the decision on disposal of the SST wastes pending
further technology development and evaluation.

Since its publication, several developments have invalidated the decisions documented in the
ROD. These include the identification of safety issues associated with the storage of tank
wastes (such as hydrogen generation, the presence of ferrocyanides, and high heat), the
decision not to use B Plant for pretreatment purposes, and amendments to the Tri-Party
Agreement in 1994 that required retrieval and ex-tank disposal of SST wastes.

The Tank Waste Technical Options Report (Boomer et al. 1993), identified and evaluated
waste disposal alternatives, and supported the strategy adopted in the amended Tri-Party
Agreement. Data developed for the alternatives considered in the Tank Waste Technical
Oprions Report are relevant to the alternatives to be evaluated in the TWRS-EIS, and are
used as a basis for much of the engineering data provided in this document.

2-1
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3.0 DFSCRIPTION OF CLOSURE ACITVTTIFS

There are five distinct treatment alternatives presented in detail in other data packages that
support the TWRS EIS effort. A brief summary of each of these data packages follows.

The No Disposal Action dlternative for Remediating Tank Waste and Cesium and Strontium
Capsules (Meng 1995) states that waste would remain in both SSTs and DSTs for the next
100 years. Free liquids would be pumped out of SSTs; otherwise no treatment of the wastes
would occur. Every-50 years, the tanks would be replaced. No closure activities would be
related to this alternative.

The in Situ Treatment and Disposal ofRadioactive Waste in Hanford Site Underground
Storage Tanks Engineering Data Package for the Tank Waste Environmental impact
Statement (McConville 1995) explores three options for treating SST and DST wastes in situ.
The first option, in situ vitrification, would melt the waste and the tanks into a glass
monolith to contain the contaminants for geologic periods of time. The second option, in
situ chemical stabilization, would combine grout with tank waste to reduce the waste's
mobility. The third options, radio frequency drying, would remove the liquid from the waste
using radiant heat from a radio frequency generator. The remaining tank void would be
filled with gravel to provide stabilization. The only closure activities related to this
alternative would involve barrier construction and monitoring since tank and ancillary
equipment stabilization have been covered in the in situ treatment and disposal alternative.

The No Separations Data Package for the Tank Waste System Envfronmental Impact
Statement (Colby 1995) states that the wastes would be retrieved from SSTs and DSTs.
There would be no separation of wastes into HLW and LLW streams and no pretreatment of
LLW to remove cesium. The SST and DST wastes would be blended together in a mix
classified as HLW, vitrified into glass cullet, and packed into canisters and overpack casks.
The casks would be shipped to a permanent HLW repository for final disposal. No LLW
vaults would be used in this alternative. Closure activities related to this alternative would
include tank and ancillary equipment stabilization, barrier construction, and tank farm
monitoring.

The Extensive Pretreatment Data Package for the Tank Waste System Environmenral Impact
Statement (Jansen 1995) states that waste would be retrieved from SSTs and DSTs and
separated into HLW and LLW fractions. After separation, two options are provided.
In the first option, HLW and LLW fractions would be vitrified; then the HLW glass would
be shipped offsite to a permanent repository, and the LLW glass would be disposed of onsite
in a polymer/sulfur matrix. In the second option, both HLW and LLW would be vitrified;
then the HLW glass would be shipped offsite to a permanent repository, and the LLW glass
would be disposed of onsite in a grout matrix. Closure activities related to this alternative
would include tank and ancillary equipment stabilization, barrier construction, and tank farm
and LLW vault monitoring.

3-1



WHC-SD-WM-EV-107 Rev 0

The Tri-Parry Agreement Alternative Engineering Data Package for the Tank Waste

Remediation System Environmenral Impact Statement (Slaathaug 1995) states that waste would

be retrieved from SSTs and DSTs and separated into HLW and LI.W in the following three

steps: 1) soluble wastes would be separated from insoluble..wastes; 2) enhanced washing

would be done to decrease the amount of FILW; and 3) cesium would be removed from the

1.LW. Both HLW and I.LW would be vitrified, then. the HLW would be shipped offsite to a

permanent repository, and the LLW would be disposed of onsite in a polymer/sulfur matrix.

Closure activities related to this alternative would include tank and ancillary equipment

stabilization, barrier construction, and tank farm and I.LW vault monitoring.

Closure activities apply to the TWRS-EIS disposal alternatives in the following relationships:

• Both the SSTs and DSTs would be stabilized to prevent dome collapse by grout
filling or gravel filling in the extensive pretreatment, no separations, and
Tri-Party Agreement preferred alternatives. These stabilization options also are
included in the in situ treatment and disposal alternative. Therefore, tank
stabilization is not addressed for in situ treatment and disposal in this closure
package.

Ancillary equipment would be grout-filled for stabilization in all treatment
alternatives with the exception of the no disposal action alternative. Ancillary
equipment would not be excavated or packaged.

• Surface barriers would be placed over SSTs and DSTs for all alternatives with
the exception of the no disposal action alternative. Barriers will also be placed
over the LLW vaults described in the extensive pretreatment alternative and in
the Tri-Party Agreement preferred alternative.

The following assumptions are made:

The 99 percent clean requirement for SSTs and the 99.9 percent clean
requirement for DSTs refers to waste volumes in the tanks. It does not include
the soil surrounding the tanks or the ancillary equipment.

• No soil remediation would be required for the purposes of this data package.
The Hanford Barrier, when placed over the stabilized tanks and ancillary
equipment, would be sufficient to prevent precipitation and runoff from causing
migration of wastes in the soil. The barrier would meet or exceed all other
performance requirements.

All permitting activities, safety and accident plans, quality assurance and quality
control plans, sampling plans, tank structural integrity testing, group formulation
testing and any other similar activity has been performed prior to the beginning
of closure activities. Therefore, it is not necessary to reflect their cost5' in this
document.
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. As far as costs go, this document is a bounding document; other less expensive

or less time-intensive solutions may exist to the tank farm closure.

• All workforce cost estimates are for a 40-hour week and a 250-day work year.

Tank stabilization, ancillary equipment stabilization, and barrier construction are discussed in

detail in the following sections.

3.1 TANK STABILIZATION

Both SSTs and DSTs would be stabilized for subsidence and to reduce contaminant mobility.

Two options are under consideration: grout filling (see Section 3.1.1) and gravel filling (see

Section 3.1.2).

3.1.1 Grout Filling

Tank stabilization would be performed by mechanically combining residual tank waste with a
grout mixture to provide a more stable matrix than the dregs alone. Grout would reduce the
mobility of the waste and would combine with nitrates in the waste to decrease their
mobility. Successful demonstrations of grout stabilization using up to 1.4:1 ratios of waste
to grout (by volume) have been performed at the Hanford Site. Grout stabilization would be
performed in all alternatives except for the no disposal action alternative. This method of
stabilization also is delineated in the in situ alternative. However, the confinement structure
described by the in situ alternative is not used by the closure data package. In each
alternative, SSTs are assumed to be 99 percent retrieved (that is, 1 percent waste by volume
would still remain), and DSTs are assumed 99.9 percent retrieved (that is, 0.1 percent waste
by volume would still remain). The following sections describe the grouting process, a
schedule for tank stabilization, and the engineering cost for tank stabilization including
design, equipment cost, personnel and materials.

3.1.1.1 Description of Grouting Process. The grout-fill process would fill the void space
in SSTs and DSTs, as well as ancillary equipment (see Section 3.2.2), with grout. The
process is based on established commercial techniques used in construction and mining
industries. The feasibility of using grout fill in the W-025 Burial Ground on the Hanford
Site has been studied. Because grout fill, operations would displace vapor from the tanks, a
high-efficiency particulate air (HEPA) system would be attached to one vent pipe on each
tank. Depending upon the types of gases present, more than one HEPA filter may be
required to eliminate personnel safety hazards. All other access pipes to the tank would be
sealed with the exception of the dedicated piping network. Grout would be mixed and
pumped through this piping network to distributors located on tank risers. Grout could be
placed in lifts or layers to optimize the grout curing process. Control-density fill grout (a
self-leveling grout), which has a soupy consistency prior to curing, would be used.
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The grouting process would begin with tank preparation and the installation of grout

distributors on tank risers. If risers were not available or suitable, new risers could be

installed. With distributors installed, a dedicated piping network would be assembled and

connected to the grout plant which would be centrally located within a tank farm group.

Dry materials would be mixed at a batch plant conveniently located to serve all tank farms,

at the south end of Pit 30, near Route 3. The plant would receive all dry components for the

grout, except for the air entrainment additive, and would combine them in correct

proportions. The dry mixture would then be transported by hauler to the grout plant.

The grout plant would receive the dry material, mix it with water and air entrainment
additives, then pump it to the tank distributors. The process would be controlled and
monitored as lifts were poured and tanks were filled. If necessary during the first lift, an
auger system (see Figure 3-1) could be installed to thoroughly mix the residual waste with
the grout. A typical 3,800 m' (1,000,000 gallon [gal]) tank could be filled in 105 days (see
Appendix A, Table A2 for a complete schedule). If the curing time for individual lifts
between pours was lengthened, this period would be extended.

Grout distributors would be strategically placed within tank risers to assure uniform
distribution of grout within the tank. A flexible, portable piping network would serve the
tank sites with flexible piping to the distributors. Where operations were performed.within a
preexisting confinement structure (a tank riser which is available and suitable), grout-feed
piping would be integrated with the structure. The valving and feed capacity of the network
would be such that grout could be uniformly fed to all distributors simultaneously. Each
distributor would be equipped with a discharge nozzle that would be remotely positioned to
satisfy discharge requirements.

At the end of the grout fill operation, related equipment would be moved to another tank or
disposed of, and tank openings would be sealed. The HEPA-filters would remain in place
until radionuclide air samples indicated that emission rates had decreased to levels below
regulatory concern, then would be stabilized and disposed of. Tank contents would be
monitored as needed, and the tank site would be secured pending placement of the surface
barrier. The grout stabilization process also would be used for stabilizing ancillary
equipment (also known as Resource Recovery and Conservation Act of 1976 [RCRA] past
practice units) (see Section 3.2).

The success of the grout-fill operation would depend upon the demonstration and verification
that required uniformity was achieved. The grout formulation would be self-leveling, but a
monitoring system would be put into place to verify hydration of the grout without excessive
cracking or shrinking.
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Figure 3-1. Grout Mixing System.
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3.1.1.2 Schedule for Tank Stabilization. To perform tank stabilization with maximum

efficiency and minimum cost, there would be two grout plants. Single-shell tanks and their

ancillary equipment would be stabilized first, then DSTs and their ancillary equipment. One

grout plant would be located in the center of 200 East Area Tank Farms; the other in the

center of the 200 West Area Tank Farms. The following tank clusters would be served:

200E 241-T, 241-TX, and 241-TY ,
241-S, 241-SX, 241-U, and 241-SY

200W 241-A, 241-AX, 241-AW, 241-AP, 241-AY, and 241-AZ
241-B, 241-BX, 241-BY, 241-C, and 241-AN

3.1.1.3 Engineering Cost for Tank Stabilization. The total tank volume of all SSTs and
DSTs is approximately 761,000 m' (see Appendix A, Table Al); currently, there are
approximately 467,000 m3 of waste in these tanks. The total tank volume of Tank C-106,
which is a 530,000 gal tank, was estimated by computer modeling. The value was compared
to the tank capacity, which is the amount of waste the tank contains, and a scaling factor of
1.6 was calculated. This scaling factor was used to estimate the size of all other tanks. In
the TWRS-EIS extensive pretreatment, no separations, and Tri-Party Agreement alternatives,
it is assumed that 99 percent of the SST waste and 99.9 percent of the DST waste will have
been retrieved prior to closure. Therefore, there would be 1,355 m' of waste and
approximately 760,000 m' of void space remaining in the tanks.

For every 1 m' (35 ft') of grout, the constituents of the grout mixture would be as follows:
1,660 kilograms (kgs) (3,660 pounds [lbs]) of sand, 180 kgs (3971bs) fly ash, 150 kgs
(331 lbs) water, 20 kgs (44 lbs) Type I/II portland cement, and 0.45 kg (1.001b) of air
entrainment additive. Therefore, for 760,000 m' of void space, approximately
1,260,000,000 kgs of sand, 137,000,000 kgs of fly ash, 114,000,000 kgs of water,
15,000,000 kgs of cement, and 341,000 kgs of air entrainment additive would be required.

The major constituent for the grout is sand. Sand would be excavated from Pit 30, located
between the 200 East and 200 West Areas. The pit currently has a footprint of 20,930 mZ
(5.2 acres), and would be expanded by another 253,000 mZ (62.5 acres). A one-way trip is
approximately 5 kilometers (km) (3 miles [mi]). A bottom-dump (or belly-dump) truck can
haul about 7.6 m' (10 cubic yards [yd3]) of sand. Assuming the sand has a density of about
1,280 kg/m', almost 164,000 trips would be required. Cement is manufactured in Durkee,
Oregon (approximately 291 km [181 mi] from the Tri-Cities) and would be brought by
railcar. Each railcar is assumed to carry 90,700 kgs (100 tons) of cement. For
15,000,000 kgs of cement, 165 railcars would be required. The Centralia Steam Plant in
Centralia, Washington, which has a one-way trip of 300 km (186 mi), would provide the fly
ash in 90,700 kg (100 ton) railcars. For 137,000,000 kgs of fly ash, 1,510 railcars would be
necessary.

To store such large quantities of material, storage tanks or silos would have to be constructed
for cement and fly ash. These facilities would keep the dry materials from precipitation and
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wind erosion. The cost of constructing and maintaining such facilities over the life of the

construction project could be included in the batch plant costs.

A portable dry mix facility would cost approximately $100,000; a portable batch plant with a

throughput capacity of 115 m' per hour (150 yd' per hour) costs approximately $500,000.

This price also would include a dust collection system, a plant charging system for wet mix

operation, and a 10-yard capacity plant mixer. However, the trailer for the plant mixer .

would have to be modified to prevent the rig from tipping over when the drum was tilted.

Modification to the trailer, such as adapting the outriggers of cranes, could cost an additional

$100,000.

3.1.2 Gravel Filling

Rather than stabilizing the tanks with a chemical grout matrix, such as the control density fill
method described above, gravel could be used. Tanks would be filled completely (100
percent) with gravel. The gravel fill would not control the reactivity of the nitrates, but it
would accomplish physical stabilization of the tanks. Crushed and/or screened aggregate has
an assumed density of around 1,920 kg/m3 (120 lb/ft3). The same assumptions are made
regarding the residual waste amounts in the SSTs and DSTs as those listed in
Section 3.1.1.3.

3.1.2.1 Gravel Fill Process Description. The gravel fill process would involve the uniform
distribution of sized crushed rock throughout the tank including the tank dome, using a
gravel slinger. This commercially proven technology is used in filling ship holds and silos
with materials such as grain or cement. Tests performed at the Hanford Site (RHO 1983b)
have verified the use of this technology with local materials in a tank-like environment. An
artist rendering of this technology is shown in Figure 3-2.

Currently, SSTs contain a variety of equipment such as purge tubes, suspended and anchored
air lift circulators, failed pumps, etc. In-tank equipment must be evaluated regarding its
potential to impede the distribution process or to create undesirable voids. If unacceptable,
the equipment may need to be removed or require multiple slingers to fill around obstacles.
Using multiple slingers could require additional risers in the tank dome. Additional risers
also could be required for monitoring equipment. Installation of slingers would require
modifications to existing pits and risers. Monitoring equipment and instrumentation would
require placement within the tank before filling. All tank preparation work would have to
occur before the fill activities could begin. Since gravel fill operations would displace vapor
from the empty tanks, a portable confinement structure (HEPA filter system) would be
installed to control air emissions. This structure would measure 3.7 in x 3.7 in x 3 in
(12 ft x 12 ft x 10 ft).
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Figure 3-2. Typical Gravel Filling Configuration for Tanks.
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The crushed aggregate would be obtained from Pit 30 and delivered to four stockpiles in tank

farm areas. Each stockpile would serve the following tank farms:

200E 241-T, 241-TX, and 241-TY
241-5, 241-SX, 241-U; and 241-SY

20pW 241-A, 241-AX, 241-AW, 241-AP, 241-AY, and 241-AZ
241-B, 241-BX, 241-BY, 241-C, and 241-AN

Each stockpile would be served by a loader equipped with tires for loading a conveyor

network. The network would serve one tank at a time. Because the time to fill a tank a tank

is no more than a few operating days, the conveyor runs would be assembled from mobile

sections to be repositioned by a crane, as required. After Pit 30 is finished being used for
borrow material, it will be filled in until the land is returned to its original contours.

Gravel would be distributed in the tank with a slinger, a mechanism that is suspended in the
tank, typically from the center riser. The slinger would capture gravel on a fast-moving
horizontal belt, then throw it as it slowly rotated. The belt speed, belt angle, gravel feed
rate, and rotational speed would be the primary controlling parameters. A hopper, mounted
directly above the slinger, would be fed from the conveyor system and, in turn, would feed
the slinger through a quick-acting isolation valve. The valve would not be used to control
feed flow to the slinger but would be to isolate the slinger from the ambient environment if
tank differential pressure was threatened.

Feed to the hopper would work with the isolation valve. An enclosure, placed around the
slinger/hopper assembly, would serve as a confinement buffer not a confinement zone.
Conditions could require more than one slinger in a tank. Installed hardware, which could
not be removed, might require more than one slinger. The availability of existing risers
versus the difficulty of installing new risers,also could drive the decision to use more than
one slinger. These somewhat smaller slingers could operate like the larger, center-mounted
unit. For the purposes of this report, it is assumed that all tanks would use a larger, center-
mounted unit. Sacrificial material vibrators could be strategically placed within the tanks to
assure maximum fill in critical areas.

3.1.2.2 Special Gravel-F'ill Requirements. The heating, ventilating and air conditioning
system used must provide sufficient capacity and controls to assure that process operations
could not upset the tank pressure differential. Gravel filling would generate a considerable
volume of airborne particulates that would have to be separated and removed from the
exhaust stream. A series of cyclone separators would be used to remove the particulate from
the exhaust before passing through a dual-stage testable HEPA-filter system. Used HEPA
filters may be disposed of inside the tanks in order to avoid separate waste disposal costs.
There may be other costs associated with such in situ disposal, but they have not been
calculated.
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The success of the filling operation would depend on demonstratittg and verifying that
required fill distribution and uniformity was achieved. The fill monitoring system would be
able to visuaIize interior tank operations, and a vision system would be able provide imaging
through airborne dust. Fill surface elevation measurement and mapping in real time would
be available to document the progress of the operation and to verify results. Density and
compaction measurement also would be used to vetify. fill integrity.

3.1.2.3 Engineering Cost for Gravel-F511 Stabilization. The tank waste retrieval process
would leave 1 percent waste in the SSTs. The smaller tanks (16 each holding 208 tn'
[55,000 gal] ) would be stabilized by grouting rather than gravel fill because they are too
small to contain the gravel dispersing mechanism. For this reason, the void volume of the
remaining SSTs and DSTs is about 751,000 m3. This volume of gravel would be removed
from Pit 30. The gravel would be transported by end-dump trucks capable of hauling 6 m'
(10 yd3) of gravel per trip. Therefore 125,000 trips would be necessary for filling the SSTs
and DSTs.

3.2 ANCILLARY EQiJIPMENT STABILIZATION

3.2.1 Disposition of Ancillary Equipment

For all alternatives considered in the TWRS EIS except the no disposal action alternative,
closure would apply to SSTs, DSTs and the ancillary equipment associated with both groups
of tanks. Ancillary equipment would include the following: diversion boxes, catch tanks,
valve and'pump pits, process pits, diverter stations, receiver vaults, condensate tanks, risers,
transfer piping and piping encasements associated with single-shell tank operations. Pipelines
would include the following: lines between tanks and to process facilities, air and steam
supply lines, raw water lines, and drains. See Figures 3-3 through 3-7 for representative
sketches of miscellaneous underground storage tanks.

During closure of tank farms, ancillary equipment items would be stabilized in place (i.e.,
disposed of). In situ stabilization would consist of filling all voids with an appropriate grout
material (a chemical grout or cement grout product). The physical immobilization of
contaminants provided by the grout could be augmented by the use of sequestering agents,
such as zeolites, that would be capable of chemical bonding with contaminants. If ancillary
equipment was plugged at one or more points, several access ports would have to be installed
to ensure complete grout filling.

For purposes of assessing the environmental consequences associated with dispositioning of
ancillary equipment as part of closure, it is assumed that the entire void volume within the
ancillary equipment would be filled with grout (analogous to the grout fill alternative for
tanks) and that no ancillary equipment would be excavated, packaged, or disposed of as
LLW or mixed waste.
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Figure 3-3. 301 Series Catch Tanks and

Settling Tanks 241-B-361, 241-T-361 and 241-U-361.
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Figure 3-4. 302 Series Catch Tank.
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Figure 3-5. 244-BXR Vault and Tanks.
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Figure 3-6. 244-TXR Vault and Tanks.
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Figure 3-7. 244-iJR Vault and Tanks.
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3.2.2 Description of Anc.illary Equipment

Ancillary equipment components are defined in the Tri-Party Agreement as Resource

Conservtuion and Recovery An (RCRA) of 1976 (RCRA 1976) past practice units.
Appendix A, Table A3 provides a list of the ancillary equipment associated with SSTs (see
Appendix C, the Tri-Party Agreement). In 1993, the Tri-Party Agreement signatories agreed
that past practice units within tank farms boundaries (fenceline boundaries) would be closed
in accordance with the Washington Admfnistratfve Code (WAC 173-303-610). This decision
was based on the intent to establish a consistent closure approach for SSTs and associated
RCRA past practice units (i.e., contiguous ancillary equipment and spill sites) to eliminate
redundancies in effort, time, and expense.

RCRA past practice units associated with SSTs include piping and control elements for
routing waste to a specific tank or from one tank to another. Although the specific
arrangement and connections would vary in detail between the various tank farms, all tank
farms would be laid out in the same basic arrangement, where one main diversion box would
serve several secondary diversion boxes or valve pits which, in turn, would serve three to
nine tanks.

Piping consists primarily of welded-joint schedule 40 or 80 carbon steel (a limited amount of
schedule 10 was used in the earlier installations). It varied in diameter from 8 to 15 cm (3
to 6 in.). Piping is buried or is within reinforced concrete encasements underground.
A limited amount of double-wall pipe (a pipe within a pipe) also was installed. All pipes
received one coat of red lead paint during installation. Underground pipe also received two
coats of bitumastic paint and was double-wrapped with tar paper. Many pipe runs are
equipped with pressure test connections. As many as 10 percent of the pipe runs,
particularly the older schedule 10 pipes, are known or suspected to have leaks. Cathodic
protection has been incorporated in some piping systems during the past 10 years; the
adequacy of existing cathodic protection has not been verified. Some pipelines have been
abandoned in place because of plugging.

The pipe encasement system consists of a monolithic reinforced concrete trough and
removable reinforced concrete cover. Encasement wall thicknesses are typically 20 to 25 cm
(8 to 10 in.), and cavities are minimally-sized to accommodate the installation of piping with
the cover removed. Depth of soil cover over the encasements avetages 1.8 to 2.4 m (6 to
8 ft). The encasement runs are sloped at about 1 percent to provide catchment of waste leaks
or seepage of surface water runoff, and low points drain to a catch tank or pump or sluice
pits. With a slope of only 1 percent, it is likely that shallow ponds occur in some sections of
encasement. Swab risers at the low points of the encasement are provided to facilitate
contamination monitoring. •

Diversion boxes are mainly two-or three-chambered underground vaults. Inlet and outlet
chambers provide isolated routing space for the intricate maze of inlet and outlet pipes.
Waste flow diversion takes place in the central chamber by jumpers and associated valving.
Jumpers, flexible or rigid pipes from 0.02-0.1 m (1 -4 in.) in diameter, are connected to the
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inlet and outlet pipes at the central chamber bulkheads by dry disconnect couplings. Jumper

connections are routinely reconfigured to meet specific waste routing requirements. The

central chamber perimeter is equipped with interior spray nozzles to provide a remotely

activated surface decontamination wash mechanism. Diversion boxes are reinforced concrete

with 0.6 m (2 ft) thick walls and 0.6 (2 ft) thick removable covers at grade level. A gantry

crane is deployed over the central chamber to facilitate cover removal and equipment

handling. The interiors of the diversion boxes were treated with Americoat, a chemical

resistant paint, during construction. In some tank farms, valve boxes were installed instead

of diversion boxes, but essential design features and functions are the same.

Liquid waste from underground piping is routed to an individual tank through one or more
reinforced concrete pits above the tank, except for some very old tanks with side entry

connections. Within these pump and sluice pits, dry disconnect jumpers are used for piping
connections to pumps, valves, standpipes, etc. Interior spray nozzles provide
decontamination washing of the pits. Drainage is directly into the waste tanks.

Several buried catch tanks provide collection points for liquids draining from diversion boxes
and some encasements. The tanks, which are cylindrical in shape and constructed of steel,
are accessible for sampling and pumping by standpipes.

Risers are vertical pipes connecting to tank domes. They vary in diameter from 2.5 cm to
107 cm (1-42 in.). Individual single-shell tanks may have as few as 6, or as many as 38
risers. Risers provide access for certain types of tank equipment including instrumentation
and pumps. Some of the risers may be modified or removed by waste retrieval operations.

In two tank farms, French drains and septic tanks have been installed to collect and disperse
surface water runoff from impervious paving and pads.

3.2.3 Development of Engineering Support Data

Void volumes within the past practice units are the combined volumes of tank farm piping,
risers, and pits and encasements. The estimates of ancillary void volumes for the 12 SST
tank farms are based on detailed analyses of three tank complexes: 241-A, 241-T, and
241-TY. Volume estimates for other farms are based on similarity to 241-A or 241-T. Void
volume data for ancillary equipment are summarized in Appendix A, Figures A9-A13
(Boomer et al. 1993).

Void volumes for ancillary equipment associated with DSTs have been estimated based on
similarity to the 241-A tank complexarm. Voids were estimated based on a factor of 28/6
times the 241-A tank complex volume. There are 28 DSTs, six of which are located in the
241-A tank complex. The result of this estimation is a void piping volume of approximately
1,120 m' (296,000 gal) and a void structure volume of approximately 6,770 m' ( 1.8 million
gal) (Boomer et al. 1993).
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3.3 HANFORD BARRIER

3.3.1 Barrier Design Basis

The need for a long-term, robust surfacx barrier design was identified first in the Hanford
Waste Management Plan (DOE-RL 1987) and in the Final Environmental Impact Statement
for the Disposal ofHanford Defense High-Level, Transuranic, and Tank Wastes (DOE 1987).
The Hanford Site Permanent Isolation Barrier Development Program was, organized soon
after these documents were published.

The Hanford Barrier is the product of extensive research and engineering by the Hanford
Barrier Development Team. Since 1987, numerous design concepts have been explored and
evaluated in developing the current design.

In summary, performance objectives of the barrier system include the following:

• Function in a semi-arid to sub-humid climate

• Limit the amount of water migration through the waste to near zero amounts

• Be maintenance free

• Minimize the likelihood of intrusion by plants, animals, or people

• Limit the amount of noxious gases released to the air to less than those requiring
a state emissions permit

• Minimize erosion

• Meet or exceed RCRA cover performance requirements

• Isolate wastes for a minimum of one thousand years

• Be acceptable to regulators and the public.

These performance objectives have been documented in Performance Isolation Surface
Barrier: Functional Performance (Wing 1993).

3.3.2 The Hanford Barrier

The Hanford Barrier was originally envisioned to provide long-term isolation for radiological
waste sites such as tank waste residuals containing HLW, grout vaults containing high-
activity LLW, and sites with transuranic contamination. As a result of evaluating barrier
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needs for the Environmental Restoration Program, the Hanford Barrier has also been

identified as the appropriate barrier option for greater than Class C LLW and related mixed

wastes.

The Hanford Barrier would be composed of 101ayers with a combined thickness of 4.5 m

(14.8 ft); these layers are described in detail from the top of the barrier down. The Hanford

Barrier would be placed over the top of the stabilized tanks and ancillary equipment and over
the LLW vaults described in the No Separations and Tri-Party Agreement alternatives.
However, barrier construction over the LLW vaults would not begin unti15 years after the
construction of the vaults is completed. This would allow for the completion of a 5-year
monitoring period of any leachate from the leachate collection system under the vaults.
More detailed information on the design basis and specifications for the Hanford Barrier can
be found in Prototype Hanford Surface Barrier: Design Basfs Document (Myers and
Duranceau 1994).

Each layer of the proposed Hanford Barrier has a specific purpose. The top vegetative
cover, which would be planted in the fall,would have a very important role in water retention
and removal. Five species of perennial grasses would be planted across the barrier top.
Seeding would include disldng the soil, applying granular fertilizer, and seeding with a
perennial grass mixture. To assist the establishment of cover grass, the site would be
mulched with straw that would be crimped into the soil to minimize wind erosion until cover
vegetation developed.

The top barrier layer would consist of topsoil with a pea-gravel admixture; the second layer
would be topsoil without pea-gravel. The first layer would be 1 m (3.3 ft) of sandy silt to
silt loam soil with a 15 percent (weight) admixture of pea gravel. It would be placed loosely
with a bulk density of 1.46 grams per cubic centimeter (g/cm') or 91 to 92 pounds per cubic
foot (lb/ft3). The second layer would have the same type of topsoil; however, the bulk
density would be approximately 1.38 g/cm3 (861b/ft'). These two layers would manage
water by storing precipitation and providing a media for the growth of cover vegetation as
well as allowing water to be removed by evaporation and transpiration by the cover plants.
The proposed topsoil barrier would be obtained from the McGee Ranch area of the Hanford
Site.

The third layer would be a geotextile, used primarily to separate topsoil layers from the sand
filtration layer. After construction was completed, this geotextile would no longer have a
specific function; therefore, its long-term durability is not an issue. The geotextile would be
trucked in from the vendor.

The fourth layer would be a sand filter, and the fifth layer would be a gravel filter. The
purpose of these two layers would be to prevent migration and accumulation of fine-textured
topsoil in the basalt layer. A capillary barrier, which occurs when a layer of fine-textured
soil overlays a layer of coarser-textured soil (e.g., sand, gravel, or rock), would be created
at the interface between the geotextile and the fourth layer (sand filter). Surface tension
effects within the pore space of fine-textured soil would exerts a negative pressure on the
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contained soil moisture. For moisture to drain out of fine-testured soil, suction pressure
would have to be overcome by the development of gravitational pressure (hydraulic head)
within the layer. In effect, some portion of the full thickness of this fine-soil layer would
have to become completely saturated before drainage could occur. The sand filter would be
0.15 m(0.5 ft) deep, and the gravel filter ivould be 0.30 m (1 ft) deep. Both layers would
be obtained from a local borrow site on the 200 Area Plateau.

The sixth layer would be constructed of coarse basalt (0.05 m < size of shot rock
< 0.25 m). The basalt layer would control biointrusion from plant roots, burrowing
animals, and people. The basalt would act as an impediment to exploratory drilling.
A subsurface layer consisting of loose fractured rock would pose a particularly adverse
drilling condition for the following reasons: circulation could not be maintained, cuttings
could not be adequately removed from the hole, the drill bit could not receive adequate
lubrication, and firm contact could not be maintained between the bit and the rock. All these
would contribute to high bit wear and minimal advance of the drill hole. This layer also
would prevent moisture retention because large void spaces would enable water to drain into
the seventh layer.

The seventh layer would be for lateral drainage. It would consist of screened aggregate
material having a diameter of 0.001 m or greater; this would give a hydraulic conductivity of
at least 1 centimeter per second (cm/sec). This layer is part of contingency planning; any
water draining to the seventh layer would be collected and/or diverted to the edge of the
cover because of the 2 percent slope. This layer would be approximately 4 m(13 ft) below
final grade to protect against frost penetration.

The eighth layer would consist of asphalt that would serve as a low-permeability barrier and
as a secondary biointrusion barrier. The asphalt would be a durable asphaltic concrete
mixture consisting of double-tar asphalt with added sand as a binder material. This layer
would be 0.15 m(0.5 ft) thick with a hydraulic conductivity of around 10's cm/sec. Natural
analog studies estimate that this asphalt could remain functional for a period of 5,000 years
or more as long as the asphalt remained covered and protected from ultraviolet radiation and
freeze and thaw activity. To provide additional protection against leakage, the asphaltic
concrete would be coated with a sprayed asphaltic coating material which would be puncture-
resistant, flexible, and easy to apply. The asphaltic coating material would have a
permeability value of about 10-" cm/sec.

The ninth layer would be an asphalt base course that would provide a stable base for
construction of the asphalt layer.

Finally, the tenth layer would contain grading fill that would establish a smooth, planar base
surface for construction of the barrier layers. The sites covered by the Hanford Barrier
would be contoured and graded for a uniform slope of 2 percent.

Figure 3-8 is a pictorial representation of the Hanford Barrier. Backup information (
regarding the specifications for each layer are in Appendix A. The barriers would cap
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groups of tanks, not individual tanks. The tank array size (tank edge-to-edge dimensions)

and the corresponding batrier sizes are tabulated in Appendix A. Each barrier would include

9 in of additional coverage on each side of the barrier.

The Hanford Barrier would meet specifications for use over the SSTs, DSTs, and MUSTs

that have been stabilized in situ and over LLW containing solidified or vitrified J..LW.

3.3.3 Barrier Cost Estimate

3.3.3.1 Cost Estimate Categories. The cost estimate for the engineering design of the

Hanford Barrier was subdivided into three categories: definitive design; construction
management, engineering, and inspection; and sealed double-ring infiltrometer tests for the
asphaltic concrete layer. Historical data provides the basis for the first and second
categories. Actual projects were compared, and a weighted average of project costs was
computed to arrive at the cost estimates presented (see Tables 5-8 through 5-10 for cost
breakdowns).

The first category, definitive design, includes the following: plan and section drawings,
specifications, quality control plans for construction, materials testing, performance and
stability calculations, and procurement documents. Definitive design is estimated to cost 10
percent of construction costs.

The second category, construction management, engineering, and inspection, includes the
following: bid evaluations, control and review of vendor submittals, engineering support
during construction, design change control, inspection planning, constructibility reviews, and
production of as-built drawings. It also includes quality control overview and most sampling
and testing (not including the SDRI test). Construction management, engineering and
inspection is estimated to cost 10 percent of construction costs.

The third category, includes the sealed double-ring infiltrometer tests performed on the
asphaltic concrete layer of the barrier. These tests, which are required by the Environmental
Protection Agency, would give a direct measurement of the hydraulic conductivity of the
layer and would help in determining whether the asphaltic concrete layer was properly
placed. Costs include labor, equipment, per diem and travel expenses related to
construction, installation, and monitoring of the test, and disassembly of the testing
apparatus. Equipment costs are limited to the expendable portion of the testing apparatus.
Costs for this task are estimated at $65,000 per barrier.

3.3.3.2 Cost Components. The cost components involved in the construction of the
Hanford Barrier includes the following: site grading, compaction, and placement of grading
fill; and placement of the asphalt base course, the asphaltic concrete layer, the gravel
drainage layer, the coarse, fractured basalt layer and side slopes, the gravel and sand filter
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Figure 3-8. Hanford Barrier.
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,"Cover Vegetation: Mixed perennial grasses

Layer 1: (100 cm; 40 In.) Silt loam topsoil with
pea gravel admixture

Layer 2: (100 cm; 40 tn.) Silt loam topsoil
without pea gravel

Layer 3: (0.1 cm; 0.04 in.) Geotextile filter fabric

Layer 4: (15 cm: 6 in.) Sand filter layer

Layer 5: (30 cm; 12 in.) Gravel filter layer

Layer 6: (150 cm; 60 in.) Coarse, fractured basalt

Layer 7: (30 cm; 12 in.) Lateral drainage layer
(drainage gravel)

Layer 8: (15 cm; 6 in.) Low-permeability asphalt layer

Layer 9: (10 cm; 4 in.) Asphalt base course

Layer 10: (variable thickness) Grading fill
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layers, the lower silt layer, the upper silt layer with the pea gravel admixture, and the road

base aggregate on the perimeter access road of each barrier site. These cost components are

outlined below.

Site grading, compaction, and placement of grading fill are calculated using the following

assumptions: the area would be devoid of vegetation.so that no clearing and grubbing would

be necessary, the existing site surface would be slightly irregular and slopes at approximately

1.5 percent to the north, and surface grading would be done exclusively with fill. The cost

is based on a site surface measuring approximately 126 m(415 ft) in an east-west direction

by 162 m (530 ft) in a north-south direction. The material used would be obtained from Pit

30, located between 200 West Area and 200 East Area and opposite the 609A fire station.

Moisture conditioning (addition and control) would be performed at Pit 30 prior to

transportation to the construction site. The one-way haul will be approximately 6.4 km
(4 mi). Grading fill and existing site soils would be densified by making several passes over
the site with a vibratory compactor to create a suitable sub-base for barrier construction.

Placement of the asphalt base course would include hauling and placing material provided by
a local commercial supplier. A track dozer would.spread and grade the material; a vibratory
compactor would densify the base course material as it was placed. The base course material
would be constructed on a 2 percent slope.

Placement of asphaltic concrete would be performed by a qualified contractor. The asphaltic
concrete would consist of a double-tar asphaltic concrete mix with a spray-applied top coat of
a proprietary liquid styrene-butadiene asphaltic material. The asphalt layer would be 0.15 in -
(0.5 ft) thick with a 2 percent slope.

Placement of the gravel drainage layer would begin by obtaining the material from Pit 30.
Construction of this layer would require hauling and placing the gravel. A motor grader
would spread and grade the material; a vibratory compactor would be used also.

Placement of the coarse, fractured basalt layer and side slopes would include constructing
slide slopes at a 2 horizontal to 1 vertical. A 4.6 m- (15 ft-) wide perimeter access road bed
would service vehicles at the crown. The maximum thickness of basalt would be beneath the
access road; the coarse basalt layer would be a uniform 1.5 m (5 ft) thick. At the margin,
the basalt layer would taper up to the crown on a slope of 3 horizontal to 1 vertical. The
basalt would be taken from an existing quarry east of State Highway 24 on the east end of
Umtanum Ridge, overlooking the Vernita Bridge. The one-way haul would be approximately
27 km (17 mi). The material density is assumed to be 0.75 m' per m' of volume with a
specific gravity of 2.70 (corresponding to 126.4 lb/fP). Tables 5-5 and 5-6 provide
additional information about the types of transportation used and load amount required for
each barrier component.

Placement of the gravel and sand filter layers would prevent entry and accumulation of fines
in the lateral drainage area. Filter gravel would be taken from Pit 30 and screened to
specification at the pit. Construction of the gravel filter layer would require hauling and
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placing the gravel, which has a material density of 0.70 m' solids per m' of volume and a

specific gravity of 2.70 (corresponding to 1181b/ft). Filter sand also would be taken from

Pit 30. This material would be another size fraction product from the same separation

process that would provide the gravel filter material. Construction of the sand filter layer
would require hauling and placing the material, which has a material density of 0.70 m'
solids per m' volume and a specific gravity of 2.65 (corresponding to 116 lb/ft'). A motor
grader and a vibratory compactor would be required to support construction of this layer.
When completed, the two filter layers would slope down at 2 percent over the central part of
the cover area and up at 3:1 around the perimeter.

A non-woven, needle-punched, polypropylene geotextile would be placed over the top of the
sand filter layer as a construction aid.

The lower silt layer would be obtained from the McGee Ranch site, a 27 km (17 mi)
one-way haul on existing roads. A map of these roads is included in BHI-0005
(Duranceau 1995). Construction would require hauling and placing this material. Quantities
were based upon the following dry unit weights: bank unit weight of 1,390 kg/m'
(86.5 lb/ft'), loose unit weight loaded on haul trucks of 1,160 kg/m' (72.1 lb/ft') assuming a
20 percent swell, and placement to a unit weight of 1,390 kg/m' (86.5 lb/ft3). A motor
grader or a small dozer would be used to spread the material. Minimal compaction of this
layer would be required. Because wheel or track loads of placement equipment would
provide sufficient compaction, no additional compaction equipment would be required.

The upper silt layer would be obtained from the McGee Ranch site. The material would be
transported to an admix plant, located at Pit 30. Pea gravel would be mixed mechanically
with silt to produce a product that would be 85 percent silt and 15 percent pea gravel (by
weight). The dry unit weight of the McGee Ranch silt is 1,390 kg/m' (86.5 lb/ft'); the loose
unit weight of the silt would be 1,160 kg/m; (72.1 lb/ft3) assuming a 20 percent swell; and
the placement bank unit weight would be 1,440 kg/m' (90 lb/ft'). A motor grader or a small
dozer would be used to spread this layer. No additional compaction equipment would be
required.

The road base aggregate for the perimeter road would be < 0.038 m(< 0.125 ft) in
diameter. It would be provided by a local commercial supplier. Construction would require
hauling and placing this aggregate, which has a material density of 0.75 m3 solids per m3 of
volume and a specific gravity of 2.70 (corresponding to 126 lb/ft'). A motor grader and a
vibratory compactor would be used to spread, grade, and compact this material.
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4.0 MONITORING AND MAINTENANCE

Monitoring and maintenance would include the following aciivities:

• Planting and maintaining the vegetative cover

• Cover performance monitoring, including moisture monitoring and surface
elevation monitoring (for soil loss and subsidence measures)

. Inspection of covered sites for regulatory compliance purposes.

Groundwater sampling and monitoring in accordance with RCRA are not included because
these costs are defrayed by other Hanford Site programs.

Cover vegetation would consist of a mixture of native perennial grass species. After disking
and seeding, the site would be mulched with two tons per acre of straw, which in turn,
would be crimped into the soil to resist wind erosion. Equipment would include a farm
tractor with disk, seeder, mulcher, and crimper implements. Seeding and mulching would
require approximately 5 staff days per hectare (2 staff days/acre), approximately $990 per
hectare ($400 per acre) for equipment usage, and $5,900 per hectare ($2,400 per acre) for
materials. All materials would be purchased locally. Barrier sites may need to be reseeded
at intervals during the postclosure period to replace vegetation destroyed by range fires.
Costs and personnel requirements include reseeding once every ten years.

Cover moisture monitoring is expected to require about 7 staff days of labor per covered site
per year. Plane surveys to assess elevation control and associated analytical labor are
estimated to require about 30 staff days per covered site per year. Approximately 8
additional staff days per site would be required for the following: periodic inspections of the
overall physical condition of the cover, monitoring the health of cover vegetation, obtaining
physical evidence of erosion or deposition of topsoil, and monitoring other physical changes
(e.g., the accumulation of debris) that would require non-routine maintenance. An allowance
of $800 per month was made for monitoring materials and supplies.

According to the breakdown of direct manpower requirements described above, monitoring
and maintenance would require a crew of four, one supervisor, and one clerk/secretary.
Monitoring and maintenance activities will continue for 100 years, the maximum span of
institutional control.

Costs were identified for the following monitoring and maintenance equipment items:

One 100-HP farm tractor with disk, rotovator/packer, and seed drill at $91,000
(estimate from R.W. Ohrt, E-062-93, ICF Kaiser Hanford);

• Three pickup trucks at $20,000 each.
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These items would be replaced every five years for 100 years, the maximum span of

institutional control. The item costs reflect 1994 dollars and do not include overhead costs.
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5.0 TABLE DATA

The following tables clarify manpower and material requirements, costs, and schedules for
tank and ancillary equipment stabilization and barrier construction. In most instances,
separate tables have been constructed for these activities. However, for scheduling, one
table, which covers tank stabilization, aneillary equipment stabilization, and surface barrier
construction is presented because the duration of tank stabilization and ancillary equipment
stabilization activities.is very short compared with surface barrier construction.

The backup material used as the basis for calculations reflected in these tables is in
Appendix A.
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Table 5-1. Comparison of Alternatives by Unit Process: Barrier Construction Personnel

Requirements (Staff Hours).

M

All

lA^
.0 ^>:.

Barrier construction 449,000 154,000 951,000 449,000 145,000

Emptied SST closure n/a 353,000 353,000 353,000 353,000

Emptied DST closure n/a 96,000 96,000 96,000 96,000

Total 449,000 603,000 1,400,000 898,000 594,000

Notes:

SST = single-shell tank
DST = double-shell tank

The numbers include construction personnel only, and do not reflect personnel such as clerical assistant
or engineering/design personnel.

For additional backup information, see Appendix A, Figures A2, AS, and A4 and Tables AS, A9, and
A12.
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Table 5-2A. Comparison of Alternatives by Construction Personnel Requirements for Tank
Stabilization with Gravel (Staff Hours).

^^^a^^

^

^^^,
E

^^ S^ IiOll GISOF1ttCI ^ ^5^^^^^SI^x
I
^"'w ?Cg^

Design/engineering n/a 177,000 177,000 177,000 177,000

Construction
Radiation worker n/a 65,000 65,000 65,000 65,000
Nonradiation worker n/a 29,000 29,000 29,000 29,000

Supervisory n/a 36,000 36,000 36,000 36,000

Total 307,000 307,000 307,000 307,000

Notes:
n/a = not applicable

All staff hours, with the exception of nonradiation construction workers, are based upon the cost
estimate by the Westinghouse Hanford Company for gravel fill (March 23, 1993). The cost estimate
was computed for a smaller volume of gravel used; therefore, the staff hour values have been scaled to
reflect the larger volume of gravel. All workers near the tanks were assumed to be radiation workers
(including 1 hopper operator, `1 gravel quality control workei, and 2 belt inspectors); nonradiation
workers include the quarry staff (1 loader, 1 grizzley operator, and 2 truck drivers) and one part-time
clerical worker (not included in the original estimate , job number 9342GRVL). Maintenance and
mechanical support are assumed to be provided by the contractor.

This table includes gravel fill for 133 single-shell tanks (SSTs) and ai128 double-shell tanks. The
16 small SSTs (55,000 gallons each) are not included in these totals as they will be filled with grout
rather than gravel.

For additional backup information, see Appendix A, Figure Al and Table Al and A2.
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Table 5-2B. Comparison of Alternatives by Construction Personnel Requirements for Tank

Stabilization by Concrete (Staff Hours).

ii
en

a ,y ^aj

DesignJengineering n/a 96,000 96,000 96,000 96,000

Construction
Radiation worker n/a 68,000 68,000 68,000 68,000
Nonradiation worker n/a 70,000 70,000 70,000 70,000

Supervisory n/a 34,000 34,000 34,000 34,000

Total 268,000 268,000 268,000 268,000

Notes:
n/a = not applicable

Personnel requirements are based on WHC-EP-0616, Tank Waste Technical Oprions Report,

(Boomer et al. 1993). The design/engineering portion includes 1 supervisor and 9 engineers. Design

will take about 5 yean;; most of this task can take place concurrently with treatment operations, and

80% can be finished prior to closure activities. The other 20% will be needed to address any

engineering problems that may arise during the grout fill operations. Radiation workers include 1 batch

plant operator, 1 mix quality control worker, and 2 hose inspectors. This crew will be maintained
throughout the tank stabilization activity. However, they will be •working• only when lifts are placed;
during curing periods, it is assumed that they are employed elsewhere. Nonradiation workers include

quarry personnel ( 1 loader, 1 dry mix plant operator, and 2 drivers), and one part-time clerical worker.

Maintenance and mechanical support are assumed to be provided by the contractor.

The duration of grotit fill operations (Option B) was based on the assumption of a maximum depth of
0.91 (3 ft) per lift of grout, with a curing time of 7 days between lifts. Five day work weeks of 8
hours per day are assumed.

Work is assumed to be performed only when lifts are placed (not during curing times), with one lift
placed per day. The total amount of lifts is 2,139 for all single-shell and double-shell tanks.

For additional backup information, see Appendix A, Figures Al and Tables Al and A2.

Boomer, K. D., A. L. Boldt, J. D. Galbraith, J. S. Garfield, C. E. Golberg, B. A. Higley,
L. J. Johnson, M. J. Kupfer, It. M. Marusich, It. J. Parazin, A. N. Praga, G. W. Reddick,
J. A. Reddick, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, C. E. Worcester, 1993. Tank Waste
Technical Optionr Repon, Rev. 0, WHC-EP-0616. Westinghouse Hanford Company, Richland,
Washington.
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Table 5-2C. Comparison of Alternatives by Construction Personnel Requirements for

Ancillary Equipment Stabilization by Concrete (Staff Hours).

Rp:.

3' ^^

..' ..,` < . . ,

. . . .. , .
.., i ^

^•Wt.,N^+mo
:¢

a`^"9:brv"%djAVdT\Pa\%on

Design/engineering n/a 1330 1330 1330 1330

Construction
Radiation worker n/a 940 940 940 940
Nonradiation worker n/a 970 970 970 970

Supervisory n/a 470 470 470 470

Total 3710 3710 3710 3710

Notes:
Personnel requirements are based on the ratio of the requirements in Table 213, that is, 36 percent of

personnel are involved with designlengineering, 25 percent are radiation workers, 26 percent are
nonradiation workers, and 13 percent are supervisors. The actual numbers were derived from a
comparison of the volume of void space to be filled in the ancillary equipment to the volume of void
spaco to be filled in the SSTs and DSTs.

The volume of the ancillary equipment for single-shell tanks (SSTs) is in Appendix A. The ratio of
these void volumes to the capacity of all SSTs (10,475 ml)/ (364,331 m3) = 2.88 percent. It was
assumed that the ratio of the ancillary equipment for the double-shell tanks (DSTs) would be the same.
Therefore, (2.88 percent)*(111,586 m3) = 3,208 m^. Since it takes 17.31 days to stabilize 10,475 m3

of SST ancillary equipment, it will take 5.3 days to stabilize 3,208 m3 of DST ancillary equipment.

For additional backup information, see Appendix A, Tables A3-A7.
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Table 5=2D. Comparison of Alternatives by Barrier Construction Personnel

Requirements (Staff Hotns).1.2

vb.a.v`X'^ .1.^'^.^

'

^^

Y,,

^tT>Al^teraai^ve
^^ . ^.. ^. e ,. .:
Design/engineering' 208,000 269,000 550,000 208,000 266,000

Construction'-'
Radiation worker 364,000 496,000 1,180,000 364,000 488,000

Nonradiation worker 0 0 0 0 0

Supervisory 65,000 87,000 203,000 65,000 86,000

Total 637,000 852,000 1,930,000 637,000 840,000

Notes:
'The Hanford Barrier budget estimate for a 6-acre barrier, completed by R. W. Ohrt (E-062-93), was
used to compute the manhour requirements.

=Average wage for an exempt employee at TWRS is 557.11/hour, for a non-exempt employee is
$22.35/hour, and for a bargaining unit employee is $41.31/hour (based on overhead, the common
support pool and general and administrative rates found in Soft Reporting on November 11, 1994 for
organization code 70000).

'For design/engineering personnel, an hourly rate of $85 was assumed, per cc: Mail message from
T. L. Waldo to Pat Scanlon. The engineering subtotal for each barrier was divided by this hourly rate
to obtain engineering manbours.

'For each component of the barrier (excepting the asphaltic concrete), a ratio of the quantity of material
necessary for barrier construction to the quantity of manhours required for this construction was used
for estimating. This ratio was multiplied by the quantities of construction material used to cover both
the underground tanks and the low-level waste burial vaults; the result was the staff hours required for
constructing each component of the barrier. Based on verbal information from Mark Buckmaster
regarding construction of a similar barrier over 216-B-57 crib, it was estimated that a crew of 14
would be used for constructing each layer (2 supervisors and 12 construction workers).

'For the asphaltic concrete layer, it was estimated that a crew of 6 would construct this layer of a 5-
acre barrier in 5 days; it was also assumed that a crew of 4 would apply the surface coating to this
asphaltic concrete layer in 25 days.

For additional backup information, see Appendix A, Figures A2, A3, and A4 and Tables A8, A9, and
A12.
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Table 5-3A. Comparison of Alternatives by Tank Stabiliz2tion Construction
. Resource Requirements (Units as Indicated).
----

^fn`(AC'v^XCAttn r6.̂`Yxỳ̂'JYv. . ..aY 'F 'C\ v: a \3 ACCSr. ^C H (u wt V.. r .

Y:^^^'^ ^ - . ^ ^'^^^ s̀^, ^`^,^,^̂^tt^C,$•`'F ^ ^^^``J,'att^C .̀ â' S z ^"^nq^ar^r 3a
^` ^ ^+ F .^\ .4( W\ ^a)Wiy^` y. C^+.C:. ^C "'S4Rk: ^\? ^\ a\ i X^'.

^, a"' ^ ^ k X3.a^A,31£iC^^ ^S^3f1L^atiotf'C ^`t3^l^31fT.3tit3II r, }^ eSi^ a:

Land (ha) surface committedZ

Temporarily n/a

Permanently n/a

Water (m')' n/a 113,000 n/a 3,300
Source of water

Energy

Electrical (GWh) 4 n/a n/a n/a n/a
Propane (m;) n/a n/a n/a n/a
Diesel fuel (m') s n/a 27,900 6,380 802
Gasoline (m') 6 n/a 40.1 40.1 1.2

Materiais

Concrete fill (m') n/a 760,000 5,300 13,700
Stee1 (t) n/a 0 n/a 0
Asphalt (m') n/a 0 n/a 0

Excavation (m')' n/a 0 n/a 0
Soil (m') e n/a 0 n/a 0
Riprap (m') ' n/a 0 n/a 0
Gravel/concrete fill (m3) 10 n/a 0 754,000 0
Waste debris n/a 30 30
Waste water n/a 0 0
Sewage n/a 0 0
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Table 5-3A. Comparison of Alternatives by Tank Stabiliration Construction
Resoarco Requirements (Units as Indicated).

Notes:

ha a hectares
n/a ^ not applicable
mr ^ cubic metess
GWh - Yigawatt hour
t = metric ton

'All in situ disposal construction resources are documented in the in situ disposal data
package and have not been addressed again in this table.

2Isnd: Permanently committed land is the sum of the barrier areas. The amount of
temporarily committed land is used for equipitrnt and materials laydown yards, and was
estimated by W. A. Sltelly from best engineering judgement. Both of these areas have been
expressed in Table 5-3B (Barrier Construction Resource Requirements), and are not repeated
here.

Vater: The maximum water requirement was assumed to be 50 gallons/yd= for barrier
construction. The water requirement per barrier is the product of this maximum and the
barrier acreage.

`Additional major power lines are not required for any of the options.

°Diesel fuel: See Appendiz A for fuel consumption per day for specified equipment items.
This number does not include fuel to nm the generator that powers the high efficiency
particulate air filter, or fuel to deliver gravel to the site. It only includes the fuel to run one
480 volt, 30 amp generator for the gravel slinger.

6Gasoline: Assume 3 light-duty trucks will be used for each barrier; each truck runs
80 miles per day and has an efficiency of 14 miles per gallon. See Tables 5-11 and 5-12 for
estimates of barrier schedules; the length of each job was used to calculate the total fuel
consumption per barrier.

'Excavation: Assumed excavation excludes the removal of material from borrow sites.

'Soil: Assumed that soil consists of the upper and lower silt layers of the barrier (layers 1
and 2).

'Riprap: Assumed that riprap refers to the basalt layer of the barrier.

10Gnvel/sand: Assumed this figure is a compilation of all screened aggregate products from
Pit 30, including the asphalt base course, the drainage media, and the gravel and sand filter
layers of the barrier, as well as the road base.

For additional backup information, see Appendix A, Tables Al-AS
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Table 5-3B. Comparison of Alternatives by Barrier Construction Resource Requirements
(Units as Indicated).

y '?1s '.o o`§% %Y^,^ I': a 'F 5.? ^ wn ? ?^ x w\6 § x a i < , w .
.^ii p afuNO^^tt t "R •°^^i^i'ê j^^^^6

^ ^^c'.SD
^` ^^ @^cX^ `e^. \

^^, l.^t^F^LV9^'Y`+"^ Y F^'^tC.^YY3A?3
^^Ee^r,.^'Si

f^i.°w;b^,p•d¢ ^o R ^^^^... "'C3e>^^^ ARY^.^yd^^r ^ :S,cS `H.i ? S;

x `^ < ' d T s ^ .^ 3•C§v, '^e,^x'"' dqr%is>.^,»^w.+^'a, x u a^ ^ N ,^. L "w ..:
y. ;aw ^M^ 3 '\+3d2d\ ^^,q S;

'.^ti.».'C .w ^ <2^+.J1iN6 s^e^ti^ ^' <a^D:Dh R?. ^>.^^r.liGiin, •
^'c . sr.°".^°^ ^e'^«'^ 'm̂ ^t,4rwlia?k"o" Z^^`^'s3b`^R`L a"•^z.^"' &3^:(^5 d v>2 rv^`^'^'' 't.^ro'i@, a{ r̂.e e

3O %. S
^^^^^^ ^S;L<Z;^,v,^?R%Ye^3F% q..^^^A • .FC.: w.

Vê ^UIFSro Rc3^teraai3Y{^r^C
\fvA+%S%.r> MFmTUTVhN/n1i'3M'w.H %v.\Y.. NP

roLand (ha) surface committed'

Temporarily 20 24 24 20 24

Permanently 17 25 64 17 25

Water (m3) Z 38,000 57,000 145,000 38,000 57,000

Source of water

Energy

Electrical (GWh) n/a n/a n/a n/a n/a

Propane (m') n/a n/a n/a n/a n/a
Diesel fuel (m3) ° 45,000 60,000 142,000 45,000 59,000
Gasoline (m3) s 260 350 830 260 350

Materials

Concrete (m') 0 0 0 0 0
Steel (t) 0 0 0 0 0
Asphalt (m3) 62,500 81,600 164,000 62,500 80,700
Excavation (m) 6 0 0 0 0 0
Soil(m3)' 377,000 535,000 1,320,000 377,000 526,000
Riprap (m3) 638,000 809,000 1,480,000 638,000 801,000
Gravel/sand (m3) 9 415,000 615,000 2,250,000 415,000 598,000
Waste debris 0 0 0 0 0
Waste water 0 0 0 0 0
Sewage 0 0 0 0 0
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Table 5-3B. Comparison of Alternatives by Barrier Construction Resource Requirements
(Units as Indicated).

Note.s:

}ta s hectares
m' - cubic metets
n/a = not applicable
GWh - gigawatt hour
t - metric ton

'Land: Permanently committed land is the sum of the baaier areas. The amount of temporarily

committed land is used for equipment and materials laydown yards and was estimated by W.A. Skelly.

=Water. The maximum water requirement was assumed to be 50 gallons per square yard for barrier
construction. The water requiremen t per barrier is the product of this maximum and the barrier
acreage.

'Additional major power lines are not required for any of the options.

'Diesel fuel: See Appendix A for fuel consumption per day for specified equipment items.

'Gasoline: Assume 3 light-duty trucks will be used for each barrier; each truck runs 80 miles per day
and has an efficiency of 14 miles per gallon. See Tables 5-I1 and 5-12 for estimates of barrier
schedules. The length of each job was used to calculate the, total fuel consumption per bartier.

'Excavation: Excludes excavation of material at borrow sites.

7Soil: Assumed that soil consists of the upper and lower silt layers of the barrier (layers I and 2).

'Riprap: Assumed that ripmp refers to the basalt layer of the barrier (layer 6).

"Gravel/sand: Assumed this figure is a compilation of all screened aggregate products from Pit 30,
including the asphalt base course, the drainage media, and the gravel and sand filter layers of the
barrier, as well as the road base.

For additional backup information. see Appendix A, Figures A2, A3, and A4; and Tables AS and A9.
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Table 5-4. Comparison of Alternatives by Non-radiological Barrier Construction Emissions
(Units as Indicated).

,ti.a ^A ° - '"'^'
'Y^°^

^, s&x '.^a,^,'^ u' a^a'Yr^ a^,`u,z,a" aaa^^^.-az.st araxt^ ^• ^^+"`u a '
x't

i^_
^

T}a ^a x

^`^I$Elflf^+^31t^11 e
^ a u^ z^^^x^^ ^ ^s ^^paFH^tQIIS N^M 1L6LL)r^'.

Particulates (kg) 156,000 209,000
aQT"i"5:ff

486,000 156,000 206,000
SO„ (as SO2) (kg) 276,000 369,000 859,000 276,000 364,000
CO (kg) 1,110,000 1.480,000 3,430,000 1,110,000 1,460,000
Hydrocarbons
(exhaust &
fugitive) (kg) 119,000 159,000 369,000 119,000 157,000
NO, (as NO2) (kg) 2,540,000 3,400,000 7,920,000 2,540,000 3,360,000
Aldehydes
(as HCHO) (kg) 68,000 91,100 212,000 68,000 89,800
Organic acids (kg) n/a n/a n/a n/a n/a
Thermal releases
(J) 930,000,000 621,000,000 185,000,000 930,000,000 638,000,000
Fugitive dust (t) 3,095 4,114 9,079 3,095 4,090

Note:

kg = kilograms
n/a = not applicable
J = joules
t = metric ton

See Appendix A (Dozer Grading Emissions, Paved Road Traffic Particulate Emissions, Unpaved RoadTraffic Particulate Emissions, Fugitive Dust Emissions for Material Transfer, and Clearing and GrubbingEmissions) for construction emission calculations. These emissions come from the equipment used toexcavate the material, to fill the tanks, and to build the barrier, as seen on page A-27.

For additional backup information, see Appendix A, Figures A2, A3, and A4; and Tables AS, A9, andA1o.
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Table 5-5. Comparison of Alternatives by Transportation of Earthen Borrow Bairier

Construction Material (Units as Indicated).'

si^
JY"

.u
^

L S^

a^ay^^^
u^,a

^ '^»`d^^yc^s ^^^.•^^ .

x
..

^ ^

.
CnS iY

Iz '^^m^t^
^

^ z o

Borrow source 3 lan NW 3 Ian NW of 3 lott NW of 3 Ian NW of 3 ksn NW of

location (state? of site site site site site

Route location Rt 3 to Rt 4 Rt 3 to Rt 4 Rt 3 to Rt 4 Rt 3 to Rt 4 Rt 3 to Rt 4

state mileage (7 km) (71an) (7 km) (7 km) (7 km)

Road type 6 Ian paved; 6 km paved; 6 Ian paved; 6 km paved; 6 Ian paved;

gravel or asphalt 1 km level 1 km level 1 Ian level 1 Ian level 1 km level
gravel gravel gravel gravel gravel

Total number of trips
(average/peak)

Truck' 53,700 79,800 293,000 53,700 77,600

Train 0 0 0 0 0

Barge 0 0 0 0 0

New road construction (km)

Load volumes (m') 7.6 7.6 7.6 7.6 7.6

Notes:

km = kilometer

'Borrow materials include grading fill, base course, drainage gravel, and filter material.

1The borrow source location is Pit 30 between 200 West and 200 East. The mileage is round-trip.

'The truck loads were determined by adding the amounts of excavation and gravel/sand materials and
dividing this subtotal by the load volumes. These numbers were generated in Appendix A. Paved Road
Traffic Particulate Emissions.

For additional backup information, see Appendix A, Figure A2, A3, and A4 and Tables A8 and A9.
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Table 5-6. Comparison of Alternatives by Transportation of Other Barrier Construction
Material (Units as Indicated).'

^ x ' ^ 0^ 5 \_•y^.` ^ &d a. rS„ T . <R`^aNl w^ ^ ac \AX'^^^v,\^ \ I tii^`^lv>^'l\^,{4 °V

` '
^ar>s'a^>.^6^:

.
;•axt :^<^^et3Qn$e ^`aeM;ua>.s<ao ^rA^^.::

Borrow source Seattle, WA Seattle, WA Seattle, WA Seattle, WA Seattle, WA
location (state)

Route location
state mileage2 240 240 240 240 240

Road type asphalt asphalt asphalt asphalt asphalt
gravel or asphalt

Total number of trips

Truck' 2 (geotextile) 2(geotextile) 2(geotextile) 2(geotextile) 2(geotextile)
Train° 495 cars 646 cars 1,300 cars 495 cars 639 cars

(asphalt) (asphalt) asphalt) (asphalt) (asphalt)
Barge 0 0 0 0 0

Note:

tOther barrier construction material includes the asphaltic concrete and coating and the geotextile fabric
used as a construction aid.

The mileage is one-way.

Two truck trips assumes that each truck can carry one-half of the geotextile needed in rolls
approximately 78.7 centimeters in diameter (31 inches in diameter). Each roll, an average of 4.6
meters wide and 229 meters long, will weigh on average 248 kilogram per roll. If a truck can haul
36,3001dlogtams per load, a truck can carry about 146 rolls/trip.

`The number of train trips assumes that asphalt has a density of 721 kilograms per cubic meter, and
that each railcar can carry 91,000 kilograms of asphalt.

For additional backup information, see Appendix A, Figures A2, AS, and A4; and Tables AS and A9.
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Notes:
For each alternative, this estimate includes one supervisor, 3 or 4 workers, and one clerk/secretary.

For additional backup information, see Appendix A, Figures A2, A3, and A4; and Tables AS and AS.
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Table 5-8. Comparison of Alternatives by Process Module: Capital Cost
(Millions of 1995 Dollars).t^'•`

I.W^ "M^^^^^
g1 •^:'^^,QZ^M+wZ a^hŷ. Yz ^ ^ ^.,rl,'. td

#^ TyCP^A^ O 1 3 ^'CC CyF.J^
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^
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^

^^'^^ •TZ':,^ ^."r ` <'`t^ ^^ ^
^^^^

31 ^
.. ^. '^:r6r 15„^.5

.at ^ ^ e,paraE^ons^

td3

Barrier constructions $86 $113 $237 $86 $111

Emptied SST clostue6 n/a $26.6/$14.6 $26.6/$14.6 $26.6/$14.6 $26.6/$14.6

Emptied DST
closure n/a $4.4/$2.6 $4.4/$2.6 $4.4/$2.6 $4.4/$2.6

Total $86 $144/$130 $268/$254 $117/$103 $142/$128

Notes:

SST = single-shell tank
DST = double-shell tank

'The cost of gravel was estimated from Appendix A, Cost Barrier Materials and was figured at $22 per
cubic meter (m3) for 756,000 m' of material, or $16,600,000. There are 16 55,000-gallon tanks that
would be stabilized with the same grout mizture used for stabiliang the ancillary equipment. These
tanks have a total void volume of 5,324 m'. The cost of this grout was estimated at $0.14 per
kilogram (kg) for Type I/II cement, $0.04/kg for fly ash, and $18.50/m' for sand from Pit 30. For
106,500 kg of cement, the cost would be $14,900; 958,000 kg of fly ash would cost 538,300; and
5,160,000 kg of sand (3,225 m' of sand) would cost $59,700. The total cost of this grout is $112,900.
The cost of the water was not calculated. The cost of the air entrainment additive was unlmown but
assumed to be negligible.

bfhe cost of concrete was estimated at $0. 14/kg for Type I/II cement, $0.04/kg for fly ash, and
$18.50/m' for sand from Pit 30. For 15,000,000 kg of cement, the cost would be $2,100,000;
137,000,000 kg of fly ash would cost $5,480,000; 1,260,000,000 kg of sand (1,300,000 nz' of sand)
would cost $23,200,000. The total cost of this grout is $30,780,000. The cost of the water was not
calculated. The cost of the air entrainment additive was unlmown but assumed to be negligible.

'The cost of solidifying the ancillary equipment is based on the same grout formula as in notes I and 2.
There is 13,700 m' of void space in the ancillary equipment for the SSTs and the DSTs. The SST
ancillary equipment void space is 10,500 m', and the DST ancillary equipment void space is 3,200 m'.
For SST ancillary equipment, 210,000 kg of cement would cost 529,400; 1,890,000 kg of fly ash
would cost $75,600; 17,400,000 kg of sand (10,900 m' of sand) would cost $201,500. The total cost
of stabilizing the ancillary SST equipment would be $306,500. For DST ancillary equipment,
64,000 kg of cement would cost $8,960; 576,000 kg of fly ash would cost $23,000; 5,312,000 kg of
sand (3,320 m' of sand) would cost $61,400. The total cost of stabilizing the ancillary DST equipment
is 593,360. The cost of water was not calculated. The cost of the air entrainment additive was
unknown but assumed to be negligible.

'The costs for monitoring and maintenance are reflected in Table 5-10 and were not included in these
costs.
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Table 5-8. Comparison of Alternatives by Process Module: Capital Cost
(Millions of 1995 Dollars).'-"•`

Notes: (Continued)

JBurier construction includes the cost of the barrier over SSTs, DSTs, and the low-level waste vaults
(where applinble).

'Emptied SST closure includes filling the SSTs with grout or gravel (in that order) and stabilizing the
ancillary equipment with grout. The cost of the gravel slinger was unknown but was estimated at
$100,000. It is assumed that the construction equipment and light-duty trucks are already available
onsite and need not be purchased.

'Emptied DST closure includes filling the DSTs with grout or gravel (in that order) and stabilizing the
ancillary equipment with grout. The cost of the gravel slinger was unknown but was estimated at
$100,000. The cost of the grout plant and dry mix plant are unknown but were estimated at S250,000.
It is assumed that construction equipment and light-duty trucks are already available onsite and need not
be purchased.

For additional backup information, see Appendix A, Figures A2, AS, and A4; and Tables A3-A9 and
All.
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Table 5-9. Comparison of Alternatives by Capital Cost Component

(Millions of 1995 Dollars).
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Labor' $30.6 $54.1/$57.1 $105/$107.3 $43.9/$46.9 $53.61$56.6

Materials/supplies2 $28.5 $42.9/$37.4 $81.1/$75.6 $34.1/$28.6 $42.5537.0

Equipment' n/a $0.25/$035 $0.25/$035 $0.25/$0.35 $0.25/$0.35

Local purchases' $57.5 $43.5/$35.1 $130/$121 $82.9/$74.5 $42.5/$34.1

Total $117 $141/$130 $316/$304 $161/$150 $139/$128

Notes:
n/a = not applicable

tAverage wage for an exempt employee at TWRS is $57.11/hour, for a non-exempt employee is

522.35/hour, and for a bargaining unit employee is $41.31/hour (based on overhead, the common
support pool and general and administrative rates found in Soft Reporting on November 11, 1994 for

organization code 70000). Labor costs were calculated taking the staff hours from Tables 5-2A through

5-2D and multiplying by the average wage. Ancillary equipment stabilization and barrier construction
labor costs were included in both grout and gravel stabilization. It was assumed that an design,
engineering, and supeivisory personnel were exempt, and that all radiation and notuadiation workers
were bargaining unit employees.

'Materials and supplies include the tank and ancillary equipment stabilization materials and the materials
used in barrier construction over the tanks and over the LLW Vaults (in the Extensive Pretreatment and
TPA Prefeaed Alternatives). They include only materials that cannot be bought locally (asphalt,
asphalt coating and geotextile fabric for the barrier; fly ash for the grout mix). All other materials for
stabilization and batrier construction are listed in local purchases. These numbers were calculated from
Appendix A, Barrier Cost by Component. Asphalt would cost $27,800,000 for tank barriers,
$45,300,000 for extensive pretreatment grout, $8,500,000 for extensive pretreatment glass, and
$8,100,000 for the Tri-Party Agreement glass. Geoteztiles would cost 5717,000 for tank batriers,
$1,700,000 for extensive pretreatment grout, $284,000 for extensive pretreatment glass, and $268,000
for Tri-Party Alternative glass. Fly ash would cost $5,600,000 for the grout stabilization option (both
for tanks and ancillary equipment); it would cost $137,000 for the gravel stabilization option (for the
55,000-gallon tanks and for ancillary equipment). The cost of the grout option is listed first, and the
cost of the gravel option is listed second.
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Table 5-9. Comparison of Alternatives by Capital Cost Component
(Millions of 1995 Dollars).

Notes (continued)

'Equipment is the cost of the dry mix plant and the conerete batch plant for the grout stabilization
option, and the cost of the concrete batch plant, the dry mix plant, and the gravel slinger for the gravel
stabilization option. The dry mix plant and the concrete batch plant at assumed to cost S750.000. and
the gravel slinger is assumed to cost $100,000. All other heavy construction equipment and light-duty
vehicles are assumed to be already onsite and do not have to be purchased.

'Local purchases include the Type 1/It cement, the sand, and the gravel used in tank and ancillary
equipment stabilization, and all barrier materials (with the exceptions of asphalt, asphalt coating, and
the geotextile fabric-these costs an reflected in materials/supplies). Local purchases of material for
tank.baaier; include 557,500,000 for barrier material; for grout stabilization, the cost is 525,400,000,
and for gravel stabilization, the cost is 517,000,000. The cost of the grout stabilization is listed first;
gravel stabilization is second.

For more backup information, see Appendix A, Figures A2, A3, and A4; and Tables A3-A9 and All.
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Table 5-10. Comparison of Alternatives by Monitoring and Maintenance Cost Component
(Millions of 1995 Dollars).t-2
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Iabor' 0.39 0.40 0.40 0.39 0.40

Materials/supplies' 0.011 0.012 0.016 0.011 0.012

Equipmen9,' 0.030 0.030 0.030 0.030 0.030

Local purchases'

Total 0.43 0.44 0.45 0.43 0.44

Notes:

'See Appendix A for details on the calculations.

'lvionitoring and maintenance applies to all pbases of the closure package (tank stabilization, ancillary
equipment stabilization, and barrier construction).

'The labor rates are based on an average wage of $130,000 per year for supervisors, and $60,000 per
year for laborers and a clerk/secretary.

'All materials and supplies are local purchases.

°Equipment costs are based on one tractor with attachments and three pickup trucks, to be replaced
once every five years.

For additional backup information, see Appendix A, Figures A2, AS, and A4; and Tables AS and
A9.
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Table 5-11. Comparison of Alternatives by Overall Schedule
(Calendar Year Start/Completion Date).'

tS,un ^^ N ^^^.

^`v.,.. .. 77 <a R

Construction2 2013,2016/
2030, 2033 2010/2060 201012030 2010/2024 2010/2034

Monitoring and
maintenance3 2015/2133 2012/2160 2012/2130 2012/2124 2012/2134

Research and
development"

Notes:

'Based on WHC-EP-0616, Tank Waste Technical Options Repon, (Boomer et al. 1993).

The construction schedule is taken from Table 5-12 and assumes construction includes stabilization
activities and barrier construction.

3Monitoring and maintenance scheduling assumes 100 years of operational control after the last
barrier has been built.

'Because the stabilization methods and the batxier have been performed in engineering-scale
demonstrations, the amotmt of research and development necessary would be negligible.

For additional backup information, see Appendix A. Figures A2, A3, and A4; and Tables A1-A9.

Boomer, K. D., A. L. Boldt, J. D. Galbraith, J. S. Garfield, C. E. Golberg, B. A. Higley, L. J.
Johnson, M. J. Kupfer, R. M. Marusich, R. J. Parazin, A. N. Praga, G. W. Reddick. J. A.
Reddick, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, C. E. Worcester, 1993, Tank Waste
Technical Options Repon, Rev. 0, WHC-EP-0616, Westinghouse Hanford Company, Richland,
Washington.
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Table 5-12. Comparison of Alternatives by Unit Process: Sequence of Construction
(Calendar Year. Start/Completion Date). t
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Barrier 2013,2016/
construction 2030,2033 2024/2060 2024/2030 n/a 2028/2034

Emptied SST
ciosure' n/a 2010/2024 2010/2024 2010/2024 2010/2024

Emptied DST
closures n/a 2019/2023 2019/2023 2018/2022 2023/2027

Notes:
n/a = not applicable
SST = single-shell tank
DST double-shell tank

'Based on WHC-EP-0616, Tank ANaste Technical Optiores Repors, (Boomer et al. 1993).

`Ihe start/completion dates for barrier construction for the in-situ disposal alternative is based on
WHC-SD-WM-EV-101 (McConville 1995). In situ chemical stabilization decontamination and
decommissioning ends in 2013, and barrier construction over the tanks begins immediately after that
task; it ends in 2030. In situ vitrification decontamination and deeommissioning ends in 2016, and
barrier construction over the tanks begins immediately after that task. It ends in 2033.

YIhe start and completion dates for barrier construction for the extensive pretreatment alternatives and
the Tri-Party Agreement preferred alternative are based upon the assumption that no barrier
construction over the low-level waste vaults can begin until decontamination and decommissioning
activities for the facilities end.

The start and completion dates for emptied SST closure are based on the Tank Farm Retrieval
Sequence schedule found in WHC-SD-WM-ER-193. This schedule is reproduced in Appendix A.
These figures reflect work occurring sequentially (that is, no parallel operations were used). Tank
stabilization and ancillary equipment stabilization begin as soon as Tank Farm retrieval operations
end; barrier construction begins as soon as tanks and ancillary equipment are stabilized.

yI'he start and completion dates for emptied DST closure are based upon the assumption that no tank
or ancillary equipment stabilization can begin until treatment operations end, and no barrier
construction can begin until tanks and ancillary equipment have been stabilized for each tank cluster.
This assumption was used because no schedule was generated for the retrieval sequence of the DSTs.
These figures reflect work occurring sequentially (that is, no parallel operations were used).

For additional backup information, see Appendix A, Tables Al-A9 and A-11.
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Table 5-12. - Comparison of Alternatives by Unit Process: Sequence of Construction
(Calendar Year. Start/Completion Date).'

Boomer, K. D., A. L Boldt, J. D. Gslbraith, J. S. Garfield, C. E. Golberg, B. A. Higley,
L. J. Johawo, M. J. Supfer, R. M. Marusich, R. J. Paraan; A. N. Pnga, G. W. Reddick,
J. A. Reddick, E. J. Slaathaug, L. M. Swanson, T. L Waldo, C. E. Worcester, 1993, Tank Warre
Techn(cal Options Report, Rev. 0, WHC-EP-0616, Westinghouse Hanford Company, Richland,
Washington.

McConville, C.M., 1995, Tank R'aste Ranediaaion System Environmental Impact Statemenr for In
Situ Trratment and Disposal ofRadioactive Waste in Hanford Site Underground Storage Tankr,
WHC-SD-WM-EV-101, Rev. 0, Westinghouse Hanford Company, Richland, Washington.
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Table 5-13. Comparison of Alternatives by Barrier Construction Equipment Schedule
(Calendar Year. Start/Completion Date).'
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Heavy-duty diesel 2013,2016/
equipment 2030,2033 2010/2030 2010/2060 n/a 2010/2034

Light-duty gasoline 2013,2016/
vehicles 2030,2033 2010/2030 2010/2060 2010/2024 2010/2034

Construction noise
(dB)2 115 115 115 115 115

Notes:

n/a = not applicable
dB = decibels

'This schedule is the same as the entire schedule found in Table 5-12, because the heavy-duty diesel
equipment and the light-duty gasoline vehicles will be used throughout the life of the closure activities.

'The construction noise reflected in this table is the maximum permissible by Federal law, and is on
average what a compactor or a scraper-loader produce (DOE-RL 1987).

For additional backup information, see Appendix A. Figures A2, A3, and A4; and Tables AS, A9, and
All.
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Figure Al. Typical Tank Configuration (3 sheets).
(Backup to Tables 5-2A and'5-2B).
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Figure Al. Typical Tank Configuration (3 sheets).
(Baekup to Tables 5-2A and, 5-2B).
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A-7

Figure A3. Extensive Separations Pretreatment: Low-Level Waste Glass Vault

Configuration (Backup to Table 5-1, 5-2D, 5-3B and 5-4 through 5-13).



WHC-SD-WM-EV-107 Rev 0

This page intentionally left blank.

A-8



' WHC-SD-WM-EV-107 Rev 0

W 5 000 W 53 000 w 52 000 W.51.000 W.50.000 W.49.000 W.48.000 W. 17.000
W.; J.00 0 wJ6AOU n55.000 . 4. • • ^ -' y- • -^ -^

^

_
I

-^

1 1

- { ^ . .

]

11
Figurep4. Trl-Party Agreement Preferred

- i.tive: Low-Level Waste Vault
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TANK
FARM

NUMBER
TANKS

TANK CAPACITY
al/tank

TANK CAPACITY
(cu m/tank

TOT CAP
(cu m)

FACTOR TOTAL VOLUME
allons

TOTAL VOLUME
(Cucm

1000000
AN' 7 1160000 4384.8 30694 1.6 12992000 49110
AP' 8 1160000 4384.8 35078 1.6 14848000 58125
AW' 6 1160000 4384.8 26309 1.6 11136000 42094
AX 4 1000000 3780 15120 1.6 6400000 24192
AY' 2 1000000 3780 7580 1.6 3200000 12096
AZ' 2 1000000 3780 7560 1.6 3200000 12096
B 12 530000 2003.4 ' 24041 1.6 10176000 38465
B 4 55000 207.9 832 1.6 352000 1331
BX 12 530000 2003.4 24041 1.6 10176000 38465
BY 12 758000 2865.24 34383 1.6 14553600 55013
C 12 530000 2003.4 24041 1.6 10176000 38465
C 4 55000 207.9 832 1.6 352000 1331
S 12 758000 2865.24 34383 1.6 14553600 55013
SX 15 1000000 3780 56700 1.6 24000000 90720
SY' 3 1160000 4384.8 13154 1.6 5568000 21047
T 12 530000 2003.4 24041 1.6 10176000 38465
T 4 55000 207.9 832 1.6 352000 1331
TX 16 758000 2865.24 51574 1.6 21830400 82519
TY 6 758000 2865.24 17191 1.6 7276800 27506
U 12 530000 2003.4 24041 1.6 10176000 38485
U 4 55000 207.9 832 1.6 352000 1331

TOTALS: 177 475917 201446400 761467

NOTES: (1) Asterisks following the Tank Farm letter designators mean that the tank is a DST.

(2) The column "FACTOR" refers to a scaling factor determined by the calculation of the actual
volume of Tank C-106, 530,000 gallon tank. It was assumed that all tanks had the same geometry
as Tank C-106.

The scaling factor comes from the ratio of the calculated C-106 total tank volume (852,000 gallons)
divided by the C-106 tank capacity (530,000 gallons). All tank capacities are from the Updated
Monthly Hanford Tank Farm Facilities Report (graphics # 29310073.2C).

(3) The total capacity is the amount of waste that actually is in the 177 waste tanks. 1% of the waste
in the SSTs will remain In the tanks after retrieval operations; the DSTs are considered to be "clean-closed".
That is, no waste remains in the DSTs after retdeval. Therefore, there is actually 760,000 m^3 of void volume
In the tanks to be stabilized (761,467 cu m - (0.01)(135,475 cu m of SST capacity)).
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Table A2. Schedules for Tank Stabil3zation (Backup to

Tables 5-2A, 5-2B, 5-2C, 5-3A, 5-11 and 5-12).
Tank Stabilization by Grout

SCf9'cOtR.i FCR TANK sTA91LPJ1TpN mY CROUT

FARM TANKS TAM(
AL s

PEIITANKFARM
SCHEDULE

anl

AN• 7 1190000 Y 15 16 112 764 3.1
AP' 9 1190000 46 15 16 128 996 3i

AWi 1190000 N 15 19 96 972 2.7
AX 4 1000000 O 13 15 60 420 t.7
Ar 2 1000000 43 13 15 30 210 0.6
Ar 2 1000000 43 13 15 30 210 0.6
e 12 53QlOD 29.5 9 10 120 640 3A
D 4 55000 25 9 9 36 252 1.0
6A 12 330000 26.5 9 10 120 84 34
BY 12 756000 36 11 12 141 1006 4.0
C 12 530000 28.5 9 10 120 610 . 3.4
C 4 55900 25 6 9 36 252 1.0
S 12 756000 36 11 12 144 1006 4.0
Sx 15 1000000 43 13 15 225 1575 6.3
Sr 3 1160000 A6 15 16 46 136 1.3
T 12 110000 28.5 9 10 120 640 3.4
T 4 55000 25 9 9 36 252 1.0
TX 16 756000 36 . 11 12 216 1512 6.0
TY 6 756000 36 11 12 72 504 2.0
U 12 570000 26.5 9 TO 120 640 3A
U 4 55000 25

1

6 9 36
1

252 1.0

TA1.5: 177 ' 212 2139 14973 59.9

NOTE: (1) OotdWalMlMdheJuMdsirmbdbywlMUbkaONtMtank(rmMMt.

(2) TMrJwAU4iibWwduPana madmunlMPlkd0.91 m(3R)PwYtdquul. Wimauak^Ot^ d7MYat.nwankRS.
TM 55.000 9albn Emlm an 25 R W and waAtl nW 9 NRS, the 530,000 9allaf lanb are 26.5 R tall ^nd waYd nwG 10 it,
Or 756.000 9Wun tanla w 36 R W^ radtl nwd 12 it. tM 1,000,000 9aWn taMa r- 43 ft tall and wa41 nW 151RIa,
aM the 1,160.000 9allon 1rYs ^ 46 R W and waAd n«d 15 f0a,_ 1. ; , . .

(3) The atl^^IN ^-waiw^ bi.^vW 250 tlaya W watiq

SCHEDULE FOR TANK STASK.PJITION BY GRAVEL

TANK
FARM

NUMBER
TANKS

TANK CAPACITY
aNank

TANK CAPACITY
eu rMankl

TOTCAP

(Cuem

FACTOR TOTAL VOLUME
alhna

TOTAL VOLUME
cu m

SCHEDULE
da •

AN' 7 1160000 U6^.6 30694 1,6 12992000 ^9110 10.6
AP• 6 1160000 4364.6 35076 1.6 14646000 56125 46.4
AW6 1160000 4364.6 26309 1.6 11136000 42094 34.8
AX 4 1000000 3760

_
15120 1.6 6400000 24192 40

Ar 2 1000000 3760 7560 1.6 3200000 12096 10
AZ' 2 1000000 3760 7560 1.6 3200000 12096 10
6 12 590000 2WJA 2a0a1 1.6 10176000 38465 31.8
8 4 55000 207.9 632 1.6 352000 1331 2.2
®X 12 ' 570000 200:1.4 2a0/1 1.6 10176000 3605 31.8
EY 12 756000 2665.24 34163 1.6 14553600 55013 __ _45.16
C 12 530000 20034 24041 1.6 10176000 36465 31.6
C 4 55000 207.9 532 1.6 352000 1331 2.2
S 12 756000 266534 34363 1.6 14553600 55013 45.46
SX 1S 1000000 3760 56700 1.6 24000000 90720 75
Sr 3 1160000 4764.6 13154 1.6 5566000 21047 17.4
T 12 530000 200A 24011 1.6 10176000 36465 31.6
T 4 55000 207.9 632 1.6 352000 1331 2.2
TX 16 756000 2665.24 51574 1.6 21630400 62519 68.22
TY 6 756000 2665.24 17191 1.6 7276600 27506 22.74
U 12 530000 2003A 24041 1.6 10176000 36465 31.6
U 4 5'9tM ' 207.9 632 1.6 352000 1331 23

TOTALS: 177 Q5917 201446400 761467 657.92

NOTE: (1) NI55.000, ron trYO wr be puaAftE nlMl ttrn abbii,.d Wm 9n^.

(2) S-iwdM^ lMllbks54ya(6.Iqurda„)bNlar1.000.000tr*wimpra,wl. A9WM,tMyWw
1^ llr sAPIMI of fM 55.000 9Yan Ir^la) ara bu.d on 6ti nK9 uf 4rnNank ^.

S
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Table A3. Ancillary Equipment Associated with Single-Shell Tanks

(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11, and 5-12).

TANK DESIGNATION EQUIPMENT TANK DESIGNATION EQUIPMENT

FARM TYPE FARM TYPE
:

241-A-153 Diversion Box 2414-152 Diversion Box
241-A350 Cakh Tank 241-S-302B Catch Tank
241,4,417 Condanaate Tank 241.5-A Valh Pit
241-A-A Diversion Box 241.S-B VaM Pit
341-A-B Dnnraian Box 241-5-C VaM Pit

241-AX 241-AX-151 DMraan Box 2414,1) VaWe Pit
241.AX-152-CT CathTank 241-SX 241-SX-151 DnercnnBos

241-AX-152-05 Diwler Statkln 241-SX-152 Drverswn Box
241-AX455 Diversion Box 241-T 241-T-151 Drvers1on Box
241-AX-501 Valve Pit 241-T-t52 Drv+rsam Box
241-AX-A Diversion Box 241-7-153 Diversion Box
241-A-B Diversion Box 241-T-252 Diversion Box

241-B 241-8-151 Dmraan Ba: 241-T-301 Catch Tank
241-8-152 Diwraion Box 241-T-302 Catch Tank
241-8-153 Diversion Box 241-TR-152 Diversion Box
241-8-252 Diversion Box 241-TR-153 Diversion Box
241-8-3018 Catch Tank 241-TY 241-TY-153 Drverson Box
241-BR-152 Diversion Box 241-TY-302A Catch Tank

241-BY 241-BYR-152 Diwrwon Box 241-TY-3020 Catch Tank
241-BYR-153 DnwsianBox 241-T-151 DNeraianBox
241-BYR-154 DiwraionBox 2607-WTX Seatk:Tank
242-8-151 Diversion Box 241-TX 241-TX-153 Drversion Box
244-BXR Reuivnp Vault 241-TX-302A Catch Tank
2607{0 Septic Tank 241-TXR-152 Diversion Box

241-BX 241-BX453 DivarawnBox 241-TXR-153 Diverc»nBox
241-BX-302A Catch Tank 241-U 241-U-153 Divervon Box
241-BXR-151 Diwrtion Box 241-U-252 Diversion Box
241-BXR-152 Divarsion Box 241-U-301 Catch Tank
241-BXR-143 Diversion Bo: 241-U-A Divenicn Box

241-C 241-C 151 OrvwtcnBox 241-U-8 DivarsianBos
241-f.152 Diwrabn Box 241-U-C Diversion Box
241-C-153 D^ Box 241-U-D Diversqn Bex
241-C-252 Catch Tank 241-UR-151 Drveraan Box
241-C-301C Diversion Box 241-UR-152 Diversion Box
241-CR-151 Diversion Box 241-UR-153 Diversion Box
241-CR-152 Diversion Box 241-UR-154 Diverswn Box

. 241-CR-153 Drvarsion Box 244-UR Receiving VaNt
241-ER-153 Diversion Box 2607-WUT Septic Tank
2607-ED Septic Tank
2607-EG Septic Tank
2607-EJ Secec Tank
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Table A4. 241-A Tank Farm Estimated Piping/Structure Voids

(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11, and 5-12).

EQUIPMENT DESCRIPTION
(Inch dlam)

VOID VOLUME
(ou m)

SURFACE AREA OF
VOID SPACE IN STRUCTURE

sq m
4nG 1.5 0.64 62.60

2 293 22277
3 13.85 709.01

4 2268 885.62
6 48.91 1342.41

10 1246 193.32
12 16.91 23.52

Riws 4 1.83 71.16
8 250 51.10
12 5.32 69.68
20 4.16 33.44
42 19.03 882.92

Tact WeHs 8 40.89 603.85
Vapor Header 20 1213 97.55

24 35.57 247.95
SUBTOTAL 239.81 5496.90

Diversion Box 241-A-152 290.56 446.48
VaNe Pit 241-A-A & 241-A-B 26.90 72.46
Trnnsfer Box 241-A-153 1291 37.16
Header Support BeamalPilasters
Encasement 8.55 19.69
Encasement 241-a 57.69 413.68
EneaserneM Between Tanks , 111.81 210.70
Encasement 5.30 61.96
Errasement 8.10 113.06
Encasement 10.37 127.64
Enrasement 25.32 194.72
Encasement Support Footings/PilasterslBalsters
Sluiu/DistribuRx Pits 89.63 299.60
Pump Pits 139.56 348.56
Leak Detection Casing 441.96 483.27
Thernal Probe Casing 221.77 223.89
SUBTOTAL: 1450.43 3052.87
TOTAL: 1690.24 t549.77

NOTE: (1) Piping includes both encased pipe and direct buried pipe.
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Table AS. 241-T Tank Farm Estimated Piping/Structure Voids
(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11 and 5-12).

EQUIPMENT DESCRIPTION
(Inoh diam)

VOID VOLUME

. (Cu m)

SURFACE AREA OF

VOID SPACE IN STRUCTURE

s m

POing
3 16.28

.
821.70

2 3.31 243.21

Ted Will 6 23.79 611.28

Salt WeWCaisson 60 33.42 87.51

Riw 4 1.93 74.69

12 21.47 271.83
42 9.52 441.46

SUBTOTAL' 137.36 3260.88

Pits (9) 163.89 382.93

DiversiorJPump Pit (5) 244.97 445.92

Diversbn Box 241-TR-152 210.70 324.22

Salt Well Pad 18.58

Eneasement 241-T-151 & 241-T-152 12.89 118.45
Enoasement Cascade 50.96 401.33

SUBTOTAL: 683.43 1691.43

TOTAL: • 820.79 4952.31

NOTE: ( 1) Pipinp includes both erx;ased and direct buried pipe.
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Table A6. 241-TY Tank Farm Estimated Piping/Structure Voids

(Backup to Tables 5-2C, 5-3A, 5-8, 5-9, 5-11 and 5-12).

EQUIPMENT DESCRIPTION -
(inah dlam)

VOID VOLUME
(eu m)

SURFACE AREA OF
VOID SPACE IN STRUCTURE

s m

2 0.42 33.17
3 7.73 397.70
4 0.59 23.41

6 244 63.26

8 0.79 15.70

Test Well 6 8.16 209.58
SaltweWCa'e:son 60 3.34 8.73
Riser 4 1.05 40.88

12 10.59 134.15
42 1269 588.61

SUBTOTAL: 48.51 1579.01

Pits (6) 11215 274.24
Punp Pits (2) 22.80 60.76
Diwrvion Bcz 241-TY-153 210.70 324.72
Eneasenant 44.75 366.96
Encasement 6.80 59.46
Pipe Support Beams/FootingslPilasters
Salt Well Pad 1.86
SUBTOTAL: 397.20 1067.50

TOTAL: ' 445.71 2666.51

NOTE: ( 1) Piping indudes both enoased pipe and direct buried pipe.

t
t
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Table A7. Summary of Estimated Single-Shell Tank RCRA PPU Void Volumes

(Backup to Tables 5-2C, 5-8, 5-9, 5-11 and 5-12).

TANK
FARM

PIPINGIRlSER YOID VOLUME

eu m

PRS, BOXES, ETC
VOID VOLUMES

eu m
.

70TAL VOID VOLUME

cu m

SCHEDULE

(da ys)

4.

241-AX 158.3 957.3
1690.3
1115.6 1.84

241-B 137.4 683.4 820.8 1.36

241-BX 109.9 546.7 656.6 1.09

241-BY 109.9 546.7 656.6 1.09

241-C 137.4 683.4 820.8 1.36

241-S 109.9 546.7 656.6 1.09

241-SX 137.4 683.4 820.8 1.36

241-1• 137.4 683.4 820.8 1.36

241-TX 192.3 956.8 1149.1 1.90

241-TY• 48.5 397.2 445.7 0.74

241-U 137.4 683.4 820.8 1.36

TOTAL: 1655.5 8819.1 10474.6 17.31

NOTE: (1) Tank farms which are followed by an asterisk indinte that these void volumes were
directly calculated from the preceding tables. AA other void volumes were obtained

from a sealing factor based on the other tanks' similarities to tanks A and T.

(2) The schedule is derived from the schedule for stabilizing the tanks with grout the total m^3 of grout

volume was divided by the total time for grouting to find a scaling factor. This scaling factor is

(761.467 w m)!(1259.04 days) = 605 w m/day. All PPU void volumes were divided by this scaling factor

to arrive at a preliminary schedule. 10% was added as a contingency factor to the DSTs, in order to

compensate for differences in ancillary equipment that may be present

(3) This schedule assumes 5-day workweeks of 8-hour days.
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Table A8. Comparison of Alternatives by Unit Process:

Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SBT 9L1.A

BARRIERLAYER VOLUME
w

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
fl

WIDTH
tt

ACRES DAYS FUEL
(Cuw m)

ste gra mg
base course 02 1600 38 5 32 1.45 0.34 3.84

asphall03 2500 70 14 56 1.45 1.45 10.36

top coating 232 58 174 1.45 7.2 22.03

drainageiayer04 5400 113 16 97 1.45 1.01 13.38

basalt 05 34300 11079 1584 9495 1.45 98.92 1142.51

fiiterlayers 06 4400 273 39 234 1.45 2.44 32.19

lower siit 07 8000 2208 316 1892 1.45 19.71 185.71

uppersift08 8900 2305 330 1975 1.45 20.58 193.88

road base 09 300 7 1 6 1.45 0.06 0.38

TOTAL 17217 2491 14726 159.6827 1719.31

CAT 7t1.GY

BARRIER LAYER VOLUME
w yd)

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
tt

WIDTH
n

ACRES DAYS FUEL
cu m

site grading 5.53

base course 02 1300 31 4 26 0.99 0.27 3.12

asphalt 03 1900 48 10 38 0.99 0.99 7.07

top coating 158 40 119 0.99 5.0 15.05

drainage layer 04 4200 88 13 76 0.99 0.79 10.41
basalt 05 27000 8721 1247 7474 0.99 77.87 899.35
fiiter layers 06 3100 192 27 165 0.99 1.72 22.68
lower silt 07 5500 1518 217 1301 0.99 13.55 127.67
uppersift 08 6200 1606 230 1376 0.99 14.34 135.06
road base 09 300 7 1 6 0.99 0.06 0.38
TOTAL 12988 1877 11111 120.0639 1300.55

SST 241 •B

BARRIERt.AYER VOLUME
w d

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
tt

ACRES DAYS FUEL
(cu m1

site grading 3 . 51 2 1.0 4 . 68
base course 02 3100 73 10 63 3.51 0.65 7.44
asphalt 03 4700 168 34 135 3.51 3.51 25.08
top coating 562 140 421 3.51 17.6 53.35
drainagetayer04 10000 210 30 180 3.51 1.88 24.78
basa1t05 61200 19768 2827 16941 3.51 176.50 2038.53
fiiter layers 06 9800 608 87 521 3.51 5.43 71.69
lower silt 07 19300 5327 762 4565 3.51 47.56 448.02
upper silt 08 20600 5335 763 4572 3.51 47.64 448.75
road base 09 500 12 2 10 3.51 0.11 0.63
TOTAL 34419 4992 29427 321.8525 3421.96
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Table A8. Comparison of Alternatives by Unit Process:

Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SRT 7!4 riY

BARRIER LAYER VOLUME
eu

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
fl

ACRES DAYS FUEL
cu m

sue gra mg
base course 02 2700 64 9 55 2.88 0.57 6.48

asphalt 03 4000 138 28 111 . 2.88 2.88 20.58

top coating 461 115 346 2.80 14.4 43.78

drainage layer 04 8600 181 26 155 2.88 1.61 21.31

basatt05 53600 17313 2476 14837 2.88 154.58 1785.38

fiflerlayers 06 8200 508 73 436 2.88 4.54 59.99
lowersilt07 15800 4361 624 3737 2.88 38.94 366.77

upper siR 08 17000 4403 630 3773 2.88 39.31 370.32

road base 09 400 10 1 8 2.88 0.09 0.51

TOTAL 29294 4246 25048 273.4882 2914.38

SST 241-BX
BARRIERLAYER VOLUME

cu d
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
fl

WIDTH

( ft )

ACRES DAYS FUEL
cu m

site gra d ing 01 .
base course 02 2700 64 9 55 2.84 0.57 6.48
asphalt 03 4000 136 27 109 2.84 2.84 20.29
top coating 454 114 341 2.84 14.2 43.17
drainage layer 04 8500 179 26 153 2.84 1.59 21.06
basalt 05 53000 17119 2448 14671 2.84 152.85 1765.40
filter layers 06 8000 496 71 425 • 2.84 4.43 58.52
lower silt 07 15600 4306 616 3690 2.84 38.44 362.13
upper sift 08 16800 4351 622 3729 2.84 38.85 365.97
road base 09 400 10 1 a 2.84 0.09 0.51
TOTAL 28947 4196 24751 270.2205 2879.72

SST 241-C
BARRIER LAYER VOLUME

cu d
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ti

WIDTH
ft

ACRES DAYS FUEL
w

in

site gra d ing 01 20400 2428 347 2080 411 . . .
base course 02 3200 76 11 65 3.60 0.67 7.68
asphalt 03 4800 173 35 138 3.60 3.60 25.72
top coating 576 144 432 3.60 18.0 54.72
drainage layer 04 10200 214 31 184 3.60 1.91 25.27
basalt 05 62300 20123 2878 17245 3.60 179.67 2075.17
filter layers 06 10000 620 89 531 3.60 5.54 73.15
lower silt 07 19800 5465 781 4683 3.60 48.79 459.63
upper silt 08 21100 5465 781 4683 3.60 48.79 459.64
road base 09 500 12 2 10 3.60 0.11 0.63
TOTAL 35151 5098 30053 328.76 3494.51
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Table AS. Comparison of Alternatives by Unit Process:

Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

ccT Wl_c
BARRIERLAYER VOLUME

w vd)
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
tt

WIDTH
R

ACRES DAYS FUEL
w m)

si t e grading 01 2 .92 -89 .
base course 02 2700 64 9 55 2.92 0.57 6.48
aspha1103 4100 140 28 112 2.92 2.92 20.86
top ooating 467 117 350 2.92 14.6 44.38
drainagelayer04 8700 183 26 157 2.92 1.63 21.56
basatt 05 54000 17442 2494 14948 2.92 155.73 1798.71
Olterlayers 06 8200 508 73 436 2.92 4.54 59.99
lower si8 07 16000 4416 631 3785 2.92 39.43 371.42
uppersi0 08 17200 4455 637 3818 2.92 39.78 374.68
road base 09 500 12 2 10 2.92 0.11 0.63
TOTAL 29579.1 4288 25291 276.1961 2942.57

CCTOA4 T

BARRIERLAYER VOLUME .
w

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
ft

ACRES DAYS FUEL
w m

sde gra mg 01 56 337 2019 405 378 1 21.04
base course 02 3100 73 10 63 3.51 0.65 7.44
asphalt 03 4700 168 34 135 3.51 3.51 25.08
top coa0ng 562 140 421 3.51 17.6 53.35
drainageiayer04 10000 210 30 180 3.51 1.88 24.78
basaR 05 61200 19768 2827 16941 3.51 176.50 2038.53
filter fayers 06 9800 608 87 521 3.51 5.43 71.69
lower silt 07 19300 5327 762 4565 3.51 47.56 448.02
uppersi0 08 20600 5335 763 4572 3.51 47.64 448.75
road base 09 500 12 2 10 3.51 0.11 0.63
TOTAL 34418.8 4992 29427 321.8525 3421.96

CCTY.H QV

BARRIERLAYER VOLUME TOTAL CONSTR SUPVSR LENGTH WIDTH ACRES DAYS FUEL

-
w d STFHR STFHR STFHR ft 1t cu ,n)

site grading Of 08 .309 .54 4
base course 02 3200 76 11 65 3.64 0.67 7 68asphalt 03 4900 175 35 140 3.64 3.64

.
26 01

top coating 582 146 437 3.64 18.2
.

55 33drainage layer 04 10400 218 31 187 3.64 1.95
.

25 77basalt 05 63700 20575 2942 17633 3.64 183.71
.

2121 81fher layers 06 10200 632 90 542 3.64 5.65
.

. 74 62lower silt 07 20000 5520 789 4731 3.64 49.29
.

464 27upper silt 08 21300 5517 789 4728 3.64 49.26
.

463 99road base 09 500 12 2 10 3.64 0.11
.

. 0 63TOTAL 35687.2 5176 30512 333.7161
.

3546.86

^,.
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Table AS. Comparison of Alternatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

SST 241-TY
BARRIER LAY VOLUME

cu
TOTAL
STFHR

CONSTR
STFHR

SUPVSR•
STFHR

LENGTH WIDTH
ft

ACRES DAYS FUEL
(Cuw m

ste grading .
base course 02 1700 40 6 34 1.47 0.36 4.08
asphatt 03 2500 71 14 56 1.47 1.47 10.50
top coating 235 59 176 1.47 7.4 22.34
drainage layer 04 5400 113 16 97 1.47 1.01 13.38
basalt 05 34600 11176 1598 9578 1.47 99.78 1152.50
filter layers 06 4400 273 39 234 1.47 2.44 32.19
lower sift 07 8200 2263 324 1940 1.47 20.21 190.35
uppersiR 08 9000 2331 333 1998 1.47 20.81 196.05
road base 09 300 7 1 6 1.47 0.06 0.38
TOTAL 17413.7 2519 14894 161.5693 1738.35

SST 241-TX
BARRIER LAYER VOLUME

cu
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
ft

ACRES DAYS FUEL
cu m

srte gra mg 01 28600 3403 487 2917 513 411 4 . 84 , ,
base course 02 4000 94 13 81 4.84 0.84 9.60
asphatt03 6100 232 46 186 4.84 4.84 34.56
top aoating 774 194 561 4.84 24.2 73.57
drainage layer 04 12800 269 38 230 4.84 2.40 31.72
basalt 05 77300 24968 3570 21397 4.84 222.93 2574.81
filter layers 06 13200 618 117 701 4.84 7.31 96.56
towersilt07 26500 7314 1046 6268 4.84 65.30 615.16
upper silt 08 28000 7252 1037 6215 4.84 64.75 609.95
road base 09 600 14 2 12 4.84 0.13 0.76
TOTAL 45140 6551 38589 423.0873 4485.36

SST 241-U
BARRIERLAYER VOLUME

cu d
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
ft

ACRES DAYS FUEL
ou m

s^te 51grading 3 . 42 20 .40 .
base course 02 3100 73 10 63 3.42 0.65 7.44
asphalt 03 4600 164 33 131 3.42 3.42 24.44
top coating 547 137 410 3.42 17.1 51.98
drainagelayer04 9800 206 29 176 3.42 1.84 24.28
basalt 05 60113 19416 2777 16640 3.42 173.36 2002.33
filter layers 06 9600 595 85 510 3.42 5.31 70.23
lower silt 07 18800 5189 742 4447 3.42 46.33 436.42
upper silt 08 20100 5206 744 4461 3.42 46.48 437.65
road base 09 500 12 2 10 3.42 0.11 0.63
TOTAL 33694 4886 28807 315.0036 3350.08
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Table AS. Comparison of Alternatives by Unit Process:
Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

DSTAN
BARRIERLAYER VOLUME

cu yd)
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
(It)

WIDTH
R

ACRES DAYS FUEL
(Cu m)

sue gra tn0 01 12500 1488 213 . 34 .28
base course 02 2300 54 8 47 2.34 0.48 5.52
aspha1t03 3400 112 22 90 2.34 2.34 16.72
top eoa8rq 374 94 281 2.34 11.7 35.57
drainagetayer04 7400 155 22 133 2.34 1.39 18.34
basaR 05 46200 14923 2134 12789 2.34 133.24 1538.89
Olterlayers 06 6700 415 59 356 2.34 3.71 49.01
towersfft07 12900 3560 509 3051 2.34 31.79 299.46
uppers8t08 13900 3600 515 3085 2.34 32.14 302.79
road base 09 400 10 1 8 2.34 0.09 0.51
TOTAL 24692 3577 21115 230.1566 2458.52

ncT AP
BARRIERLAYER VOLUME

cu vd)
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH

ft
WIDTH

tt
ACRES DAYS FUEL

(cu m)
site gra mg .11
base course 02 2200 52 7 44 2.07 0.46 5.28
asphalt 03 3200 99 20 79 2.07 2.07 14.79
top coating 331 83 248 2.07 10.4 31.46
drainage layer 04 7000 147 21 126 2.07 1.31 17.34
basalt 05 ' 44100 14244 2037 12207 2.07 127.18 1468.94
filter layers 06 6100 378 54 324 ' 2.07 3.38 44.62
lower silt 07 11500 3174 454 2720 2.07 28.34 266.96
upper silt 08 12500 3238 463 2775 2.07 28.91 272.30
road base 09 400 10 1 8 2.07 0.09 0 51
TOTAL 22946 3322 19624 213.4541

.
2286.32

DST AW
BARRIERLAYER VOLUME

w d
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
ft

ACRES DAYS FUEL
cu m

site grading 1. . . 0
base course 02 1700 40 6 34 1.55 0.36 4 08asphalt 03 2600 74 15 60 1.55 1.55

.
11.07top coating 248 62 186 1.55 7.8 23 56drainage layer 04 5600 118 17 101 1.55 1.05

.
13 88

basalt 05 35800 11563 1654 9910 1.55 103.24
.

1192 48ftter layers 06 4600 285 41 244 1.55 2.55
.

33 65lower silt 07 8600 2374 339 2034 1.55 21.19
.

199 64upper sift 08 9500 2461 352 2109 1.55 21.97
.

206 95road base 09 300 7 1 6 1.55 0.06
.

0 38TOTAL 18122 2622 15500 168.2252
.

1808.38
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Table A8. Comparison of Alternatives by Unit Process:
Banier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 throu,gh 5-13).

DST AY
BARRIERLAYER VOLUME

Cu
TOTAL
STFHR

CONSTR
STFHR

SUPVSR •
STFHR

LENGTH
ft

WIDTH
(It )

ACRES DAYS FUEL
(Cucm

stte gr tng 01 -290 49 -296 12 105 0.11 .
base course 02

[

900 21 3 18 0.51 0.19 2.16
03 1300 24 5 20 0.51 0.51 3.64

top coating 82 20 61 0.51 2.6 7.75
drainagelayer04drainage 2900 61 9 52 0.51 0.54 7.19
basaft 05 19300 6234 891 5342 0.51 55.66 642.87
fiber layers 06 1800 112 16 96 0.51 1.00 13.17
lower siR 07 2900 800 114 686 0.51 . 7.15 67.32
uppersitt 08 3400 88/ 126 755 0.51 7.86 74.06
road base 09 200 5 1 4 0.51 0.04 0.25
TOTAL 8565 1235 7330 78.58268 862.90

DST AZ
BARRIER LAYER VOLUME

(cu
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
R

WIDTH
K

ACRES DAYS FUEL
(cu m

site grading 44. 411
base course 02 900 21 3 18 0.51 0.19 2.16
asphatt03 1300 24 5 20 0.51 0.51 3.64
top coating 82 20 61 0.51 2.6 7.75
drainage layer 04 2900 61 9 52 0.51 0.54 7.19
basalt 05 19300 6234 891 5342 0.51 55.66 642.87
filterlayers 06 1800 112 16 96 . 0.51 1.00 13.17
Iowers8tb7 2900 800 114 686 0.51 7.15 67.32
uppersi@ 08 3400 881 126 755 0.51 7.86 74.06
road base 09 200 5 1 4 0.51 0.04 0.25
TOTAL 8565 1235 7330 78.58268 862.90

r)3T SY

BARRIER LAYER VOLUME
cu

TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH

(ft )

ACRES DAYS FUEL
nu m

site gra mg 61 . 03 . 74
base course 02 1300 31 4 26 1.03 0.27 3.12
asphaft03 1900 49 10 40 1.03 1.03 7.36
top coating 165 41 124 1.03 5.2 15.66
drainage layer 04 4300 90 13 77 1.03 0.81 10.65
basalt 05 27600 8915 1275 7640 1.03 79.60 919.34
filter layers 06 3200 198 28 170 1.03 1.77 23.41
lower sift 07 5800 1601 229 1372 1.03 14.29 134.64
uppersift08 6500 1684 241 , 1443 1.03 15.03 141.59
road base 09 300 7 1 6 1.03 0.06 ' 0.38
TOTAL 13383 1934 11448 123.7539 1338.97
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Table A8. Comparison of Alternatives by Unit Process:

Barrier Construction Personnel Requirements (7 sheets).

(Backup to Tables 5-1, 5-2D, 5-3A and B, and 5-4 through 5-13).

EPT OPTION6
BARRIER LAYER VOLUME

(Cue
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
n

WIDTH
n

ACRES DAYS FUEL
(cu m

site grading 01 • • .
base course 02 67800 1800 229 1371 114.09 14.29 162.79
aspha1t03 101700 5476 1095 4381 114.09 114.09 815.17
top coating 18254 4564 13691 114.09 570.5 1734.17
drainage Wyer04 206300 4332 620 3713 114.09 38.68 511.17
basah 05 1096700 354234 50655 303579 114.09 3162.80 36530.39
fiRerWyers 06 283400 17571 2513 15058 114.09 156.88 2073.20
lower sift 07 615800 169961 24304 145656 114.09 1517.51 14294.92
upper siR 08 623300 161435 23085 138350 114.09 1441.38 13577.81
road base 09 2600 62 9 53 114.09 0.56 3.30
TOTAL 951386 138314 813073 8967.177 97858.94

TPA PREFERRED ALT
BARRIER LAYER VOLUME

(Cuc
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
ft

ACRES DAYS FUEL
Cuin

site gra mg 143800 17112 2447 10.30 747 17.66 152.79 2205 .49
base course 02 12100 286 41 245 17.66 2.55 29.05
asphait03 18200 848 170 678 17.66 17.66 126.18
top coating 2826 706 2119 17.66 88.3 268.43
drainage layer 04 37500 788 113 675 17.66 7.03 92.92
basalt 05 213100 68831 9843 58988 . 17.66 614.57 7098.23
filter layers 06 45600 2827 404 2423 17.66 25.24 333.58
Iowersi1t07 95900 26468 3785 22683 17.66 236.33 2226.18
upper silt 08 98800 25589 3659 21930 17.66 228.48 2152.23
road base 09 1000 24 3 21 17.66 0.21 1.27
TOTAL 145599 21171 124427 1373.151 14533.57

EPT OPTION A
BARRIERLAYER VOLUME

cu d
TOTAL
STFHR

CONSTR
STFHR

SUPVSR
STFHR

LENGTH
ft

WIDTH
n

ACRES DAYS FUEL
Cu m1

site gra d ing 0 1 139300 18957 2711 3 18.79 169.29 2413.21
base course 02 12800 302 43 259 18.79 2.70 30.73
asphait03 19100 902 180 722 18.79 18.79 134.25
top coating 3006 752 2255 18.79 94.0 285.61
drainage layer 04 39500 830 119 711 18.79 7.41 97.87
basalt 05 223400 72158 10319 61840 18.79 644.27 7441.31
filter layers 06 48400 3001 429 2572 18.79 26.79 354.07
lowersiit07 101900 28124 4022 24103 18.79 251.11 2365.46
upper silt 08 104900 27169 3885 23284 18.79 242.58 2285.12
road base 09 1100 26 4 23 18.79 0.24 1.40
TOTAL 154476 22463 132012 1457.09 15439.04

NOTE: All banier length and width measurements include a 9 meter overhang on each side of the tank farm.

STFHR means Staff Hours, and is based on a 5 day wodcweek, and a 250 day work year.
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BACKUP TABLE FOR BARRIER MATERIAL QUANTITIES
ON Cu YDI

Table A9. Material Quantities
(Backup for Tables 5-1, 5-2D,

5-3B, 5-4 throuah 5-13).
MATERIAL 281-A 241-A% I 241-0 241-BX 241-BY 241{ 2415 2414% 241-T 241•TR 241-TY 241-U OSTAN DSTAP DSTAW OSTAY OSTAZ OSTSY EXPREOPT9 EXPREOPTA TPAGIASS

-asl, 1, I 20,3 66 15 . 8 6 6 1 ,I Ip 4 , n

^ ^
1,

BeseCane 1.642 1,26d 3,128 2,662 2.592 3,190 2,718 3.248 3.128 4.035 1,658 3,064 2= 2,152 1.724 868 ase 1.296 67,617 12.761 12.111
AsPImR 2.463 1,696 4,691 3,992 4.039 4,784 4.077 4.873 4,691 6.053 2,487 4,596 3,440 3,226 2.566 1.302 1.302 1a44 101.725 19.142 18.166
DceinGrevel 5.369 4,176 9,966 8.545 8.641 10,178 8,721 10,372 9.966 12,794 5.419 9.769 7,397 6.973 5,626 .2.930 2,930 4,278 206,301 39.493 37.527
Beset 34.295 26,970 61,243 52,996 53:63 62.347 54,019 63,728 61.243 77.291 34.601 60.113 46.232 44.112 35,649 19.322 19,322 27,585 1,096,666 223.440 213.115
GnvelFlter 2.941 2,098 6.573 5.397 5t72 6.729 5.537 6,818 6.573 8,869 2,976 6.412 4,511 4,087 3,128 1,210 1,210 2.169 169,166 32,356 30,504
SmdFles 1128 1.014 3.225 Z642 2.679 3.302 2.711 3344 3.225 4.362 1.445 3.145 2.204 1,992 1.521 577 577 1.049 94242 16.040 15,116
LowesSit 8,046 5,545 19,285 15,599 15,828 19,773 16.033 19.974 19.285 26,485 8,150 18,780 12.876 11.463 8,610 2,903 2,903 5,156 615.806 101.929 95,665
UPpesSit 8,902 6.243 20.557 16,781 17.020 21,091 17.231 21.340 20,587 28.019 9.012 20,066 13,940 12.526 9,497 3136 3,438 6,467 623.327 104,922 98.803
Roed 334 281 48S 4.44 448 491 450 507 485 563 337 479 404 404 345 226 226 266 2.564 1056 1 , 037

BACKUP TABLE FOR BARRIER MATERLS,L qUAHTITIE3
(IN CU M(

MATERIAL 241J, 2d1-AX 241-8 241•BX 241-BY 241-C 2d1S 2415% 241-T 241•TJt 241-TY 241-U OSTAN OSTAP DSTAW OSTAY DSTAZ OSTSY EXPREOPTB EXPREOPTA TPAGLASS
,4 ,a r ,ib b.149

+
[,[ , a 1 . 4 03.582 ,i

BeseCa.ne 1,255 966 2.392 2.035 2,058 2,439 2,073 2.483 2.392 3,085 1,268 2,343 1.753 1.645 1,318 664 664 991 $1.849 9.756 9.259
Asphet 1,883 1,450 3,587 3.052 3,086 3.658 3.117 3,726 3,587 4,626 1,901 3.514 2.630 2,468 1,977 995 995 1,486 77.774 14,635 13,889

OntnGravel 4,105 3,194 7,635 6,533 6,606 7.782 6,668 7,930 7,635 9.782 4,143 7,484 5.655 5.331 4,301 2,240 ' 2]40 3.271 157.727 30,196 26.691

Beset 26,220 20,620 46,823 40,516 40,952 47,667 41.300 48,723 46423 59,093 26,454 45,959 35,347 33,726 27,408 14,773 14.773 21,090 836,456 170.831 167,937

GnvelFiles
_

2.249 1.604 5.025 4,126 4,184 5.145 4.233 5.213 5.025 6.781 2,275 4,902 3.449 3,125 2.392 925 925 1,656 144.62e 24.736 23,322

SenCFiler 1.092 775 2,466 2.020 2.046 2.525 2.073 2.557 2.466 3.335 1,105 2,405 1,665 1,523 1,163 441 441 802 72.053 12,263 11.557

LoxnSit 6.152 4.239 14,744 11,926 12.101 15.117 12,256 15.271 14,741 20,249 6,231 14,356 9,644 8,764 6,583 2119 2.219 4,401 470,811 77,930 73.294

UPPer516 6.806 4373 15.740 12.830 13.013 16.125 13.174 16.315 15,740 21d22 6,890 15,341 10,658 9,577 7,261 2.629 2.629 4,944 476.565 60,218 75,540

Raed 255 215 371 339 343 375 344 388 371 430 258 366 309 309 264 173 173 219 1976 607 793

BACKUP TABLE FOR BARRIER MASS BY LAYER
(IN KG(

MATERIAL 241-A 2d1-AX 241-6 241•8X 241•BY 241-C 241-S 241SX 241• I 231. X 241- Y 241-U OS N 5 A S AW 5 AY 5 5 5 % OP R 0 G 5

i .1 •u + b , c• .1 .[ c . 1 •

EeseCane 2,41E+06 1.86E+06 4.60E+06 3,91E+06 3.96E+06 4,69E+06 3.99E+06 4.77E+06 4.60F.+06 5.93E+06 2.44E+06 4.50E+06 3.37E+06 3.16E+06 2.53E+06 136E+06 1.28E+06 1.90E+06 9.97E+07 1.88E+07 1.76E+07

Asphet
DninGnvN 7.76E+06 6.04E+06 1.44E+07 1.23E407 1.25E407 1.47E+07 1.26E+07 1.50E+07 1.44E•07 1.65E+07 7,83E+06 1,41E+07 1.07E+07 1.OfE+07 6.1JE•06 4.23E+06 4.23E+06 6,18E+06 2.95E+08 5.71E+07 5.42E407

0eset 5.29E+07 4.16E+07 9,45E+07 8.18E+07 6.27E+07 9.62E+07 8.34E+07 9.63E+07 9.45E+07 1,19E+08 5.34E407 9.26E+07 7.13E+07 6,81E+07 $.53E+07 2.98E+07 2.98E+07 4,26E+07 1,69E+09 3.45E+0E 3.29E+08

Grevelflter 4.25E+06 3.03E06 950E+06 7.80E+06 7.91E406 9,72E+06 8.00E+06 9.85E+06 9.50E+06 1.28E+07 4.30E+06 927E+06 6.52E+06 5.91E+06 4.52E+06 1.75E+06 1.75E+06 3,13E+06 7,73E+08 4.66E+07 4.41E+07

SendFiler 206E+06 1.47E+06 4.66E+06 3.82E•06 3.87E+06 4.77E+06 3.92E+06 4.83E+06 4.66E+06 6.30E+06 2.09E+05 4,55E+06 3.19E+06 2.88E+06 2,20E+06 8,34E+05 8.34E+05 1.52E+06 1.16E+08 2.32E+02 2.16E+07

LaxerSit 8.67E+06 5.95E+06 2.06E+07 1.66E•07 1.71E+07 2.13E+07 1,73E+07 215E+07 2.08E+07 2.65E+07 6.78E•06 2,02E+07 1.39E•07 124E+07 928E+06 3,13E+06 3.13E+06 620E•06 6.64E+06 1.10E+08 1.03E+08

UppttSlt " 9.59E+06 6.73E+06 2.22E+07 1.81E+07 1.83E+07 2,27E+07 1.86E+07 2.30E+07 232E+07 3.02E407 9.71E+06 2.16E+07 130E+07 1.35E+07 1.02E+07 3.71E+06 3.71E+06 6.97E•06 6.72E+08 1.13E+08 1.06E+06

Rosd 5.15E+05 4.34E+05 7.48E+05 6.85E405 6.91E+05 7.56E+05 6.94E+05 7.82E+05 7,48E+05 8.69E+05 5.20E+05 7.39E+05 6.23E+05 6.23E+05 5.32E+05 3,19E+05 3.49E•05 4.41E+05 3.99E+06 1.63E+06 1.60E+06

S8T VOLUMES IN CU YO

MATERIAL 241A 241-AX 241-6 241-BX 241•BY 241-C 2415 2414X 241-T I 241-TX 241-TY 241-U TOTALS
, 15.387 t .b 19.165 26.512 1.604 19,115

BeseCOt*se 1,642 1,264 3,128 2,662 2.692 3,190 2,716 3,246 3,128 4,035 1,658 3,064 32429
AsPlut 2,463 1.896 4.691 3.992 4,039 4,784 4,077 4,873 4,691 6,053 2,487 4,566 46642
DninGnvtl 5,369 4,178 9,986 8,545 8,641 10.178 8,721 10,372 9$56 12.794 5,419 9.789 103978
Beset 34.295 26.970 61.243 52,996 53,563 62,347 54.019 63,726 61,743 77,291 34,601 60,113 642409
Cnvelfller 2,941 2,096 6,573 5.397 5,472 6,729 5,537 6,818 6,573 8,669 Z976 6,412 66395
SendFltee 1,428 1.014 3,2]5 2.642 2.679 E,302 2,711 3,344 3,28 4,362 1,445 3.145 32522
LawerSlt 8,046 5.545 19,285 15.599 15,826 19.773 16.033 19,974 19285 26,485 8,150 18,780 192183

UPpesSit 8,902 6.243 20,567 16,781 17,020 21.091 17.231 21.340 20,587 28,019 9.012 20,066 206679
Roed 334 261 485 444 448 491 450 507 485 563 337 479 5301

33T VOLUMES IN CU M

3

MATERIAL 241•A 241-AX 241 241-6X 241-BY 241-C 2415 241SX 241- 241• % 241• Y 24141 OTALS

BeseCasee 1.255 966 2,392 Z035 2.058 2,439 2,078 Z463 2,392 3,085 1,268 2,343 24794
Aspnt 1,883 1,450 3,587 3,052 3.088 3,658 3,117 3,726 3,587 4,626 1,901 3.514 37169
DnlnGnvel 4,105 3,194 7,635 6.533 6,606 7,782 6,668 7.930 7.635 9.782 4,143 7,484 79456
0e9a4 26.220 20.620 46.823 40,518 40.952 47,667 41,300 48,773 46,623 59.093 26,454 45.959 491154
Cnvd F3ee Z249 1,604 5.025 4,126 4,184 5.145 4,233 5.213 5,025 6.781 2,275 4,902 50762
SsnCFlles 1,092 775 2,466 2,020 • 2.048 2,525 2.073 2.557 2.466 3,335 1,105 2,405 24665
Lowv6lt 6,152 4,239 14.744 11.926 12.101 15.117 12,258 15.271 14.744 20,249 6,231 14,358 147392
UPpeeSlt 6,806 4,773 15.740 12,830 13,013 16.125 13,174 16.315 15.740 21,422 6.690 15,341 156169
Raed 255 215 371 339 343 375 344 388 371 430 256 366 4055
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Table A10. Nonradiological Barrier
Constmction Emissions (10 sheets).

(Backup to Table 5-4).
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Table A10. Nonradiological Barrier Construction Emissions (10 sheets).
(Backup to Table 5-4).
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^ b

q'f1̂ ^±ny ^

^

Yo O ^yYi.•'f'{"

^ ^Il^mN

^uy ^̂ p
l^p$NV

^
O" PyqaG^j}( u

v^

uq !.Vij P ^
Q; VNy^

^

^? UqtlU a
3iPP

^ 1l

yp N^4yQg ^1

^ ^

yq I}$^j v^yp vYv.rN(^i

^ ^Y

^^JJ Yv^
mp ^

^ ^ yy ^^ ^

pj

^a iV G

^d.at°R
^CMsf^ ^

a^^LSa1^
V Y G1J

l3P8C82tS
^IP1.4^ N

1ifi99t^8
4 IOON1

^^^6sAr.
N13iIs s

iS:8SS^t

m
lTij MY1 .

t^^3^t^Aa
AYN :G

ti8E6AY
NV Y OIO

li1C8#8^tB
IO O YU

kG2t22l388
UOFim.

6i:Y^flt

NPfA1JUN11N IlibNNUNN UPNNUUU UONNUNr NPNNNII•IA UPUNUUN NPNNNNU 111PUNUTAU GONNGNN 111OGNNNY1 UiUR1U1Y1

V 4y N N W w rVm
Q

,O(!rV
y
Yb VVN 40W +P N Y bN W PrY Y N

^

P P+ P+++ P P+ P+++ P P+ P++ r P P r P r r r P P r P+ r r P P+ P+ + P P..... . P+ P++. P P r P r r r P P+ P ++ r P P r P+ r

np^ m^n++^
GI^i1^PPP

nq mrnA rr..
b^^bi^i^

mmrnrrr
OlqPaiPP^I

mnrerr..
EiOiPqPPP

A G

mmrmrrr
q&i4lPqii1

mp ^ mp rnq rr..
qp+ii

qmnror..r
PaAP

mn+o^±+

Q

QOPibP

Q

nn..nrrr
T iPO2PP

G i i

mmrmO +rr
&a1+G•++i^

mA mA ro..±
PP^^P2

8^5^888 8^d8gSSS 6^SS888 S iS8g8S9 6^Sg888 8^8^&88 S^8g88g S S 0& ^88E 8^iSS8B$ B^SSS8
Y°tS4t4 t=Y°4tt 4°YS444 4°4°44t t°4°t44 t°4°444 t°4°444 4°45444 4°tS4tY 4°t°444 4°t°tt

^

^

^

^

0

s
a

P-

H C^
^ y

^ (]

tn
^.
N

Q

N

F+

0

N

^

crr

tocn

I-^

0



^P

n^

me

I
Ry^

3i

a
a'

a

!
i

^

^

Q^

g!•

Y
^

^

^

^

â
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WFiC-SD-WM-EV-107 Rev 0

Table A10. Nonradiological Barrier Construction Emissions (10 sheets).

(Backup to Table 5-4).

FUGRIVE OUST EMISSION3 FROM MATERUL TRANSFERS FOR MRRIER CONSTRUCTION

TANK pARRt X OFTRAN&FERS FROMINNERE K U X N20 M EF

FARM LAYER mhac k nn4
s ee

gsas Cmnr 4 Pit 30 0.35 5.66 3 4.77E.07 0.21

Orsiru9sC.tw,tl 4 P1t30 0.35 5.68 3 1.50E.06 0.65

Fraee+nd Bras 4 Varrih Oxarry 0.35 5.65 2 9.91E+08 7.62

FarMadia 4 PK30 Q35 168 3 1.43E408 0.62

Topaoil 4 MoGeaRanM 0.35 5.66 8 4.30E•08 0,47

Road Rsac 3 Vemila otow 035 5.66 3 8.18E+06 0 04

051S GraWpFi1 4 PR30 0.35 5.68 3 6,24E.07 0.27

gaaeCouw 4 P1t30 0.35 5.68 3 1.35E407 0.06

Orssuge t`,ftN 4 Pit 30 0.35 5.68 3 436EW7 0.19

Fractuue0gralt 4 VerritaO.uany 0.35 5.68 2 2.97EW8 2.28

FNer Madia 4 Pit 30 0,35 5.68 3 3.50E+07 0.15

Topsoil 4 McGeeRanch 0.35 5.68 8 1.01E+08 0.11

Road 9ate 3 Verrila Chaim, 0.35 5.68 3 2.92E+06 0.01

EPf Opt 8 Gtading FiM 4 Pit 30 0.35 5.68 3 2.70E09 11.76

Bass Course 4 Pit 30 0,35 5.68 3 9.96E+07 0.43

paitegeGravd 4 PR30 0.35 5.68 3 2.98E408 1.30

Fractured Basalt 4 Vamita Ouany 0.35 5.68 2 1.69E+09 12.99

Fder Media 4 P41(30 0,35 5.68 3 4,09E.08 1,78

Topacil 4 MoC'aesRanM 0.35 5.68 8 1.34E+09 1,48

RoadRwe 3 cluarry 0.35 5.68 3 3,99Ea06 0.02

EPT Opt A Graosp FIH 4 Pit 30 0.35 5.68 3 2.34E.08 1.02
gsae0ourse 4 P1(30 0,35 5.68 3 1.87E+07 0.08

OtasrgeGra.d 4 PR30 0.35 5.68 3 5.71E.07 0.25
Fractund 6asalt 4 Vernita Ouany 0.35 5.68 2 3.45E+08 2.65

Filter Media 4 Pd 30 0,35 5.68 3 6.99E.07 0.30

Topsoil 4 MoGeeRaneh 0.35 5.68 8 2.23E+08 0.25
RoadEase 3 VertNa 0,35 5,68 3 1.63E.06 0,01

TPAGiass GnWmgFtl 4 PR30 0.35 5.68 3 2.11E+08 0.92

Base Caine 4 Pn 30 0.35 5.68 3 1.77E+07 0.08
Drawuge GrnsN 4 Pit 30 0.35 5.68 3 5.42E.07 0.24

Fractured Besatt 4 Vemlm Ouany 0.35 5.68 2 3.29E+08 2.53
F1ter Media 4 Pit 30 0.35 5.68 3 6,59E.07 0.29
TepseB 4 McGee Ranch 0.35 5.68 8 2.09E+08 0.23
Road Base 3 Vemaa Oua^rv 0.35 5.68 3 1 60E.06 0.01

NOTES' (1) The lour transkrs for Grading Fin mclude (1) aaxv4tpn and loading into tnNcla: (2) using the gnaly to Niminate
o.ercized matenal; (J) transler the matenal into trucks; and (4) hauling and placmg.

(2) The four ttanslers (or Be" Course h+Uude (1) eaavatbn and loading into trucks ; (2) screening to specrfinaaon:

(3) trars(ertlx mLtenal i nto trucks; and (4) hauling and placing

(3) The laur transfers for Drainage Gravel mclude (1) e>minaaLan and badmg into uucla; (2) scKnmg to specdicanon;
(3) transfer the rnttenal into tnxto:; and (4) hauling and plaemg.

(4) The kvN tnxMers for Fncluted Basan include (1) eaavaavn and baWrg into bucks: (2) using the g=N to eYrninate

o.enaed mLtenal; (3) transfer tne nbtmal into tmel6; and (4) hauling and placing.

(5) The four tlansters for Finer Media include ( 1) ezcavation and laading into truclo: (2) screening to specification;

(!) transfer the nNtel01 into tIUCl6; and (4) tNuMtg and plaGng,

(6) The hur uanslers tor To{won include (1) escavetan and loading into Oueks; (2) stookpile tne matenal at Prt 30;

(3) tnnater tne matenal into tnKl¢; and (4) hauling and placing.

(7) The three transMS for Road Base tnaude (1) acreenng to apesRratwns; (2) transrer the matenels into trucks:
and (d) hauling and plsang,

(8) K s a partide aZe muWpliMifut s apecRic to PM10 (kss tnan 10 melon) particks. It is urutkss

(9) M s the mass of Wrner matenal lundled, in kg

(10) U's the mean vnnd speed, assumcd to be 5.68 tNsec,

(11) X N2O is the percentage Of mosture mntenl in the sod,

(12) The emasbns from transfer opmtions folbws the equatam' E = K'0.0016•M•((U2.2)A1.3y((X H202)"1,4).
This gives the emiscuns in grams, vRUCt have been osrverted to kg by dmWng by 1000.

(13) This table was generated tung tne equations in EPA 451IR-93-004,'Esamaaan of Air tmpacts from Area
Sources o/ PartiouWate Mattu Emissions at Superfund Saas," Report ASF32, p 6,
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WHC-SD-WM-EV-107 Rev 0

Table A10. Nonradiological Barrier Construction Emissions ( 10 sheets).
(Backup to Table 5-4).

C1LWR0 ANO ORUfNN? flA{SEK7R3

AAfm ON OAYi Or DOmt OrlRAflOM)

TANK
fARM ^ Idays)

ORS
nM

0.73 5.33 0.05
B 100 21.04 a1E
BY 241 1E.57 0.1I

87( 237 1a3e 0.14
c 3.06 21AE 0.19
S 244 16lY 0.15
S)C 3.09 21.75 a1e
T 100 21.04 0.18
TY 1.13 e.0e 0.07
TX 43 30.30 0.1e
U 2at

1
20.40 0.te

iOTAl• 1.79

AN 1AI 1 . 9 .11
AP 1.Q5 11.37 0.10
AW 1.21 l.SO 0.07
AY 0.31 3.0E 0.03
AZ 0.31 3.06 0.03
SY 0.76 5.74 0.03
TOTAL 0.39

Guss^ iiml na^ ssrc l t s

NOTES: ( 1) For bam the SSTs and the DSTS. IM sirt m'm^K
s sssumW to W 6%. and the sal maiWn CanUnt
swumWbW3%.

(7) FartM LLW VauR.Ow sat mnbMs assum.d

to be 10%..nd the sal mdam. a.r,Arn u..sum.e
bM3%.
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Table A10. Nonradiological Barrier Construction Emissions (10 sheets).
(Backup to Table 5-4).

DOZnI oRAONIO 6111t6WM6

FARM arnr.

Ay

er.^

N/10E ^NAGE
tiens

BA511L

AX 0.73 027 0.001 0.73 0.79 0.003 0.73 77.87 0.56

B 100 0.63 0.031 100 1.86 0.006 100 178.50 138

BY 241 0.57 0.002 241 1.61 0.007 241 154.58 1.12

BX 237 Q57 11002 2.37 1.59 0.007 237 15285 1.11

C 106 0.67 0.003 3,06 1.91 0.006 3.06 179.67 1.30

S 244 Q57 0.002 244 1.63 0.007 244 155.73 1.13

SX 100 0.67 0.003 109 1.95 0.005 3.09 16171 1.33

T 100 0.1115 0.003 100 1.65 0.008 100 176.50 128

TY 1.13 0.36 Q001 1.13 1.01 11001 1.13 9678 Q72

TX 4S2 0.64 0.003 4.22 2.40 0.010 4]2 22293 1.61

U 291 0.65 0.003 291 1.84 0.008 291 173.36 175
SUBTOTAL651: 29.50 6.81 0.027 29.50 19.50 0.082 29.50 185240 13.40

AN 1.92 0.46 0.002 1.92 1.39 0.006 1.92 13324 0.96

AP 1.65 0.46 0.002 1.65 1.31 0.005 1.63 127.18 0.92

AW 1.21 0.36 0.001 121 1.05 0.004 1.21 16314 0.75

AY 0.31 0.19 0.001 0.31 0.34 0.002 0.31 55.06
040AZ 0.31 0.19 0.001 0.31 0.54 0.002 0.31 55.68 0.40

SY 0.76 037 0.001 0.76 0.81 0.003 0.78 79.60 0.58
SUBTOTAL 031: 0.16 1.95 0.008 6.16 5.64 0.022 6.16 2406.98 4.01

I TOTAL TANKS 35.66 8.76 00.35 3566 2514 0.104 35.66 4259.38 17410

ANK
FARM

IL ER
ekmes

FILTER
d

FILTER
ennnn

TOPSOIL

a-

OPSOIL TOPSOIL

n<s

ROAD
aem

ROAD OAD
t0nnes

Ax 0.73 1.72 0.007 0.73 27.69 1.68 0.73 0.06 <0.001

6 3.00 5.43 0.022 100 95.20 5.75 3.00 0.11 <0.001
BY 241 454 0045 241 73.25 4.72 241 Q09 <11001
B% 237 4,43 0.018 237 77.29 4.67 237 0.09 <OA01

C 105 5.54 o.033 108 97.56 5.89 106 0.11 <0.001

$ 244 4.54 0.019 2,44 7921 4.78 244 0.11 <0.001
SX 3.09 5.65 0.023 3.00 96.55 ' 5.95 109 0.11 <0.001
T 100 . 543 QOa 100 95.20 575 100 0.11 <11001
TY 1.13 244 0.010 1.13 41.02 248 1.13 0.06 <0.001
Tx in 7.31 0.030 4.22 130.05 7.65 4.233 0.13 <0.001

U 291 5.31 0.071 291 9281 5.50 291 0.11 <0A01

3UBTOTALSST: 29.50 54.78 0251 29.50 953.34 57.55 29.50 1.15 <0.010

AN 1.92 171 0015 1.92 63.93 186 1.92 0.08 <0.001
AP 1.65 3.38 0.014 1.65 57.25 3.46 1.65 0.09 <0.001
AW 1.21 2.55 0.010 1.21 43.16 261 1.21 0.06 <0.001
AY 0.31 1.00 0.004 0.31 15.01 0.91 0.31 0.04 <0.001
AZ 0.31 1.00 0.004 0.31 15.01 0.91 0.31 0.04 <0.001
SY 0.76 1.77 0.007 0.76 29.32 1.77 0.76 0.06 <0001
SUBTOTALOST: 6.16 1141 0.054 6.16 223.68 13.52 6.16 038 <0.005

I TOTAL TANKS 35.66 W 19 0.305 3566 1177.02 71.07 35.66 1.53 <0.020

LLWVAULTS ASPNALT ASPNALT ASPNALT DRAINAGE DRAINAGE DRAINAGE BASALT BASALT BASALT
acm d tonnet< acm tonn. aem d Iannes

EPT GLASS 17.36I 270 0.011 17,56 7A1 0.030 17.36 6a4.27 t66
TPAGUSS 16.48 2.55 0.010 1646 7.03 0.029 1646 614.57 445

lLW VAULTS FILTER NLTER FILTER TOPSOIL TOPSOIL TOPSOIL ROAD ROAD ROAD
aem d teniwm aem d nnas xm tennn

EPTGLASS 17.56 16.79 0.110 17.36 497.69 29.W 17.56 034 0.001
1PAGLA8S 1646 25.24 0.104 1646 464,81 2806 1646 021 O.W1

NOTE (1)TMGnrrlA^rs6nauumWtaWCaustd3%sRawptforlMtapwilMy^r,wMC5mlwpsd75%ti1L

(2) TM adl mpmPr. mlqnt fs aswmW 6^ W 3% in9w aM^k Cw wum. tM drainp^ r)•r.6r pudW
Nbr iayv. and tM roW Gw. R s avonrd to be 2%in the Iwak unt, and 6%in the topsdl IAyws,

l31 AO ^msspna nleo4eorn vwn Ws^d on EPA 4511R.93-0W,'ENmrton ol Air Imp^cb hom Ana Sourw
d Pamcw4u M^rEmrssans AtSuWRUnd Sms,' R4ponA.5F32
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BACKUP FOR BARRIER COST BY COMPONENT
(IN 199100LtARS)

W00

MATERIAL 241-A- 241-AX 241.8 241-Bll 24 - Y 241-C 241.3 % 4. 1.
a eupn

Enykrpwt 256,052 190.113 491•856 419,009 e21,754 50e•1160 420.912 512,016 191,050 641.212 259,100 461,571
SRDIteY 59,759 59.759 59.759 59,759 59.759 50,759 50.759 $9,759 59,759 $9,759 69,750 60,759
ENGJUBTOTAL 444,757 351472 e02,0/3 6e9,472 696,090 017,049 703,127 e70.402 102.043 1.021.022 110,499 700,015
Site Wak 78,577 50,706 172,750 170,295 110,102 177,704 142,070 174,752 172,758 241.596 77,722 107,975
Bae Corrsu 47,e52 71,757 03,514 71,072 71,097 05,172 72,567 00,713 03,517 101,750 11,274 01.e10
Asphe6 1,090,012 e41.17e 2,0e0.454 1,777,717 1•797.945 2.129,97e 1,e15,190 2,169,201 2,0e0,454 2,e94.759 1.197,162 2,015,e72
Draa Orww 91.157 71.460 170,e07 146.155 141.e01 174,09e 149,167 177,400 170,007 211,1211 92,606 1e7,430
BMtl 1,202,700 943.032 2.117,732 1.e55,511 1,e7e,404 2,1ee,07 1,e94,407 2,22+,904 2,147,732 2,710.535 1,217,411 2;100,115
GuvelFBw 48.691 24.ee1 109,292 69,177 90,973 111,005 92,001 113,554 109-292 147,401 19•175 108,613
Send FiUr 72.751 22.909 73,106 59,690 00,725 74,859 61,450 75,012 72,10e 9e.095 32,712 71,2911
GeotnRe 25.329 17,963 51,1ee ee.e57 47.505 56,556 45,079 59,701 57,106 77,357 25,675 55,770
Lo,vsrSil 140.791 97,020 337,169 272,907 276,972 340,001 200,559 349.571 327,460 403,450 112,e11 320,034
UppuSX 115,202 122.072 /05,190 770,202 33/,961 415,123 379,145 420,020 e05,190 551.409 177,3e2 301,971
Road 9,376 7.003 13,600 12.462 12,556 12,759 12,e10 14.207 13,600 13,790 9,140 12,441
CON SUBTOTAL 2,9/3,509 2.257.571 5,659•114 4.003,570 4•059,946 5,773,150 4,901,719 5,975,242 5,059,111 7,527,9i4 2,172,117 8,541,655

TOTAL 32ee220 2612017 6181157 5492012 5556676 e590199 5610176 6705724 e461157 e3/9520 3420072 e52e470

s s W Os D s Ex PRE o 0
e eL9

.Enylnspect 210,660 327.025 2E9:66] 133.460 1u2 +00 201.540 11;717,79e 2.077.709 1,906:607 22;315.104
SROITest 59,759 59,759 59.759 $9,759 59.759 59,759 $9,759 $9,759 59.159 1,251,939
ENO SUBTOTAL 601•049 566.491 46e,203 259.949 259.049 362,069' 17,620,450 3,170.222 2,010,000 31,127,0e6
Site Work 115,917 101.290 e0•757 40.402 40.402 00,224 11,400-400 1,205.455 1,111.522 10,909,690
Bna Couna 61,279 51,465 40,076 23.170 27,170 71.007 1,010,910 310.707 322.795 3,550,721
AsphaO 1,571,415 1,437,029 1,151,220 579,020 579,020 085A27 45.205,770 e,521,531 0.0e7,1ee e9,097,695
Drakn Gravn 120,521 119.274 96,224 50,124 50,121 77,171 7,52E.6e2 675,589 641,e77 7,140,010
BnaO 1.621,323 1,546,969 1,257-1e5 677.61e 077,010 9e7,401 . 50,6e2,005 7,025,e75 7,473,701 95,24e,595
GrevelFBer 75.005 01,954 $2,009 20,116 20.118 26-064 3.145,201 537,900 507,1e3 5,565,529
Sand Fiter 49.974 45,1e7 34,e75 17-090 13,090 27,703 2,176,69e 701.657 342,727 7,150,982
Gsousee 39.090 35,270 20•967 10,239 10,239 1e,007 1,671,553 261,457 2ee.05e 2,941104
Lower SiX 225,220 200,592 150.661 50,e00 50,e00 100,721 10,770.043 1.703,8e7 1,077,540 10,309,664
Uppar59t 271,705 210,546 t00,919 67,667 67,067 127,293 12,280,294 2,065.002 1,944,052 21,720,793
Road 11,241 11,241 9,514 8,710 6,740 0,007 72,454 29.599 29-001 332,024
CONSUBTOTAL 4,121•552 3.060-957 3,092-172 1,579,191 1,539,19/ 2.215,310 123,555,045 23,703,675 22,440,040 254,765,049

TOtAI 4 ,732 ,601 1 4 ,435 ,454 3 ,550 , 416 1799 1NJ 1 ,799 , 143 2077 779 151 , 185 , 501 26 e79.958 25 e50100 269 . 493 .335

NOTE. (1) The above despn and conatructon costs are 1993 dalan euataled by e 2.9%kdla0on factor, end ikkMa e 15%eorNpency.

(2) The eosts for EPT OpOOn A. EPT Op6on 8, and TPA Glns do not klclode the coata for bertisn over tlie tenk larms; they we
strk4/ the costs of the brders over the LLW Vatd
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WHC-SD-WM-EV-107 Rev 0

Tank Farm RetrLevaL Sequence
SST/DST StabLLLzatLon b Grout TableAl2-A. ScheduleforClosure,Tank

b y Stabiliution by Grout (5 sheets)
(Backup to Tables 5-11, 5-12 and 5-13).

Tank Durati.on
& Project

'wvr a^ awrr +.vw ^.wu rvw n vnw rnnr wmr amn w»rr rn .wnr rrn .u¢.ar a..en i.mr ^nru x^w ^.eev }.aw m r.vw ^wrrr ,+mw

010CT03

TX-Retrleval. 1950 D

TXgrout 1512 D

TXppu 2 D

TXbarri.ar 423 0 0

U-Retri.eval 750 0 .

Ugrout 1092 D

^

Uppu 2 D

UbarrLer 315 D

C-Retri.eval. 1664 D

Cgrout 1092 D

Cppu 1 D

Cbarri.er 329 D 0

tTFr^ 7

L

A-39/40
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T a n k
& P r o j e c t

D u r a t L o n
i

Stabi]izalion by Grout (5 sheets)
(Backup to Tables 5-11, 5-12 and 5-13).

^..zaa t..ec+ w. a..nz ,.mn +mn v+te.z a.ezz. n.mm r+un ^+nrn n. +-wz a.vm +^xn^ rev +mn rauz Pnn men .^.aaa nmm ^.znz ++.zna stizn .n.niz

SX-RetrLeval 750 0

SXgrout 1575 D

^

SXppu 1 D
I

SXbarrLer 334 D
_. O

BY-Retri.evaL 1700 D

BYgrout 1008 D

BYppu 1 D
I

BYbarrLar 273 D
. O

S-Retri.evaL 1300 0

Sgrout 1008 D

Sppu 1 D

Sbarri.er 27G 0 -
0

STP71 Y
L

A-41/42
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Tahle A12-A. Schedule for Clnsure. Tank

r'

=^l

f
`.i

Tan k
& P r o j e c t

Du r atL o n Stabilization by Grout (5 sheets)
(Backup to Tables 5-11, 5-12 and 5-13).

'.m. .wwee. r.eo ,.ew .mw. ^ene ...vn +.ven nnnr ..+s.. aee. am.. rmt. a...c a.m uneu ^. M¢oa inav v.nw. vmm Fnn. ..Ren .+xm

010CT03

T-RetrLevaL 1450 D

Tgrout 1092 D

Tppu 1 D

Tbarri.er 322 0

B-RetrLevaL

Bgrout

1000 D

1032 D

Bppu 1 D

BbarrLer 322 D

BX-RetrLevaL

BXgrout

450 0

840 0

BXppu 1 D

BXbarrLer 270 0 . 0

STRIP 3

^ J
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Tan k
& Pr o j e c t

Du r atL o n
•amc ni<-n. oqlcuurc rur l.luSUre 13nK

Stabil'uation by Grout (5 sheets)
(Backup to Tables 5-11, 5-12 and 5-13).

rmr xn ..wr xer r rr v.rea ^.awr +.evi ..n ^+nnr ^wwr ,aar .rorw rww wwv v.a.w ..nu ^. a s+mc lr1nm rarn h.xnr ,rm umerr

fl-RetrLevaL 500 0

flgrout 630 D ^

Appu 3 0

RbarrLer 160 D
_ O -

TY-Retri.evaL 675 D

TYgrout 504 D

TYppu 1 D ^

TYbarrLer 162 D O

RX-RetrLevaL 275 D

RXgrout 420 D ^

RXppu 2 D

RXbarrLer 120 D
q

STRIP RL J
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m.t,1e A 17-A Ghwlnlr fnr fIna^.r Tun4

Tan k
& Pr o j e c t

Du r att o n Stabilization by Grout (5 sheets)
(Backup to Tables 5-11, 5-12 and 5-13).

. ^...ca rn c.ne +.. +•^an rnnr n^n^ ..n^ ^.v ^ +.n.n r...n nnvn swvn +.nv m..ni v.nn ^..ana v...r^ h.vn^

010CT03

DSTanks 3842 D

DSTgrout 3108 D

DSTbarri.er 893 D

STRIP 5

L. J

A-47/48
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.
-)

Tank Farm RotrLsvaL Sequence
SST/DSTStabLLi.zatLon by GraveL

Tank - ' -
0 Pro)ect

- t.acc< y.aoos xr^zcoc -wcwz ^coca ^unec^ -wnzn^o rncii aoawz areo^^ saa^< ^accis ^vaa^^ x.miz .waoi^ -rraai^ m¢esu sM¢ve^ r.aazz ^wza:^

OtOCT03

`fX-Retrlsval 1950 0

TXgrav*L 68 q

^

[[[777

TXppu 2 0

TXbarrL*r 423 q
O

U-R#trL*vaL

U raveL

750 0

34 qg

Uppu 2 0 fl

)UbarrL#r 315 0 Il r--^-

C-Rotrleval 1664 q

Cgrav.L 34 0 ppp

Cppu 1 0

Cbarrlsr 329 q

. .

RAit 1

Table A12-B. Schedule for Tank Closure,
Stabilization by Gravel (5 sheets)

(B acku p to Tables 5-11, 5-12 and 5-13).

A-d9/50



5 ^

_.^

J
^

WHC-SD-WM-EV-107 Rev 0

Table A12-B. Schedule for Tank Closure,

Stabilization by Gravel (5 sheets)

(Backup to Tables 5-11, 5712 and 5-13).

Tank
& Projcct

DuratLon

.n¢oo< >e¢om mxocc x+.¢rox raoai ^naaox ^no^o ^vao^^ ^oxx .mza^x x.¢a^a .r.¢v^x ^u¢oxc mxo:x rr¢o^c r+aeix , x.¢oxo meox^ .rwaazx r^xoxx

SX-RatrLsvaL

LSX

750 D

75 Dgravt

SXppu 1 D ^

SXbarrior 334 0

BY-RetrL#vaL 1700 0

BYgrav*L 45 0

BYppu I D

BYbarrLer 273 D

S-RotrL*vaL 1900 0

SgraveL L5 0

Sppu 1 D

SbarrLer 27G 0

tTNt !

A-51/52



A JJ"O. t;Li I

Tank
& Proj,ct

Ouratlon

.^mou^ ^waom »vaoc xnom ^raooe ^.noue srsutc nco>> ^arzDx mo^3 awo^ .mw^^ .wauc .^vxnv .nco^^ ^naie moee ^roeoxt x+¢na m^en

OtOCT03

T-RrtrLovaL 1450 D

TgraveL 34 0

Tppu 1 D . ^

Tbarri.e r 322 0

B-Retrioval

BgravaL

1000 0

34 D

Bppu 1 D

Bbarrler 322 0 ^

BX-RotrirvaL

BXgravol

,

450 D

32 0

BXppu 1 0

BXbarrL4r 270 0

snv 3

WHC-SD-WM-EV-107 Rev 0

Table A12-B. Schedule for Tank Closure,
Stabilization by Gravel (5 sheets)

(Backup to Tables 5-11 , 5-12 and 5-13).
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Tank
C Project

Duratton

.maaa< s^xoca Arsuoc tz¢om naoai r.uum w¢o^o .rmoi^ ^sao^x mo^^ mo^< i^ .wwo^^ sn2ci »vrsct^ ^woi^ saecxo saoa^ rna-z snavs^

R-RotrLovaL

Agrav,L

500 0

30 D

Appu 3 D _

AbarrLer 160 D

TY-R#trL•vaL

TYgraveL

67S D

23 0

TYppu 1 q

TYbarrL,r 162 0

RX-RoLrLavaL

RX ravaL

275 D

40 0g

RXppu 2 D

AXbarrL*r 120 0

crxu ^

WHC-SD-WM-EV-107 Rev 0

Table A12-B. Schedule for Tank Closure,
Stabilization by Gravel (5 sheets)

(Backup to Tables 5-11, 5-12 and 5-13).
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Tank
& Proj,ct

Ouration

JMOp< .YY4oos lwxooc J/MOO/ JMOCe .paool .+tk3o^ o J^'C0^ ^ ltixU+2 lMOf x Y+CO^ < -mxp^s JW otc JY4o,x .i^vtolt 1*Ce^x ywxaxo J`¢ox^ lNOxx .)Mxon

010CT03

OSTanks 1052 0

OSTgrav.l 153 0

srDSTbarri 833 0 ^.

.

ttltlr S

WHC-SD-WM-EV-107 Rev 0

Table A12-B. Schedule for Tank Closure,
Stabilization by Gravel (5 sheets)

acku to Tables 5-11, 5-12 and 5-13).
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